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Modern Glass Mixtures’ 


Much Care Should Always Be Exercised in Producing First Melts with a New Color 
By Dr. Oskar Lecher 


Yellow and Brown Glasses 


Yellow and brown are among the most difficult colors 
attainable in the production of glass, since it is very dif- 
ficult to hit any certain definite color tint desired, the color 
of the melt obtained usually being of a lighter or darker 
shade. Nevertheless, the experienced glass melter is able, 
particularly in the case of yellow and brown glasses, to pro- 
duce exactly the shades aimed at by varying the duration of 
the melt, increasing or reducing the smoke or draft, etc. 

The fact that the production of a clear yellow glass is 
comparatively difficult is best demonstrated by the exceed- 
ingly large number of different methods and recipes. Among 
the substances used for the production of yellow glasses are 
the following:—Antimony, cerium oxide, uranium oxide, 
chromium, manganese, iron, silver, cadmium, sulphur, flow- 
ers of sulphur, sodium sulphide, sulphuric acid; also graph- 
ite, retort carbon, anthracite, charcoal, sodium tartrate, 
wheat, rye and rice flour, cherry kernels, chippings of alders, 
poplars and birch trees, millet, even dry cow dung and horse 
hoofs. 

Of all these substances, only the following will give 1c- 
liable results: 


Light yellow-Rhine wine bottle brown: 
and iron oxide; 


Manganese oxide 


Brownish orange-mahogany brown: 
free of lead; 


Sulphur in glasses 


Fiery canary yellow: Cadmium with or without sulphur, 
particularly in lead glasses; 

Greenish yellow: 
mium oxide; 


Uranium oxide, eventually with chro- 
Reddish-orange: Uranium oxide with selenium; 


Red-brown: Carbon powder, especially charcoal powder. 

All other tints, such as topaz, amber yellow, leather brown, 
yellowish brown, anna yellow, antique yellow, etc., are pro- 
duced by modifications of the above coloring agents. 


1 Continental Metallurgical and Chemical Engineering, 


Antimony alone colors lead glasses exclusively and does 
not give good color effects at that. Silver cannot be used 
in the melt but gives very beautiful tints in glazings. 
Cerium is expensive, unreliable, and without special advan- 
tages. The coloring effects of the entire group of organic 
coloring agents, from graphite to horse hoofs, are much 
more effective and reliably produced by charcoal powder. 

Most reliable results are doubtlessly obtained with the 
manganese oxide and iron oxide colors, although on account 
of the varying percentages contained, each lot of manganese 
oxide purchased must be analyzed and the amounts added 
be calculated accordingly. The exact color tint desired is 
produced by adding a little more of the oxide than actually 
required, burning out the excess until the desired shade has 
been reached. 

By using sulphur in open glass pots, exact color tints are 
obtained with difficulty only. The melt must be closely ob- 
served and controlled, and the color of the mass be modified 
by regulating the smoke or draft accordingly. 

Carbon, flour, and other organic coloring agents cause 
much foaming; hence the melting pots should not be entirely 
filled. The color burns out easily, and the glass is difficultly 
refined, remaining somewhat chalky in most cases. 

Cadmium and uranium oxides give good and reliable 
color tints, particularly in lead glasses. 

Quite frequently, coloring agents cannot be analytically 


determined in yellow or brown glasses; in this case sulphur 
or carbon must have been used for coloring. 


Much care should always be exercised in producing the 
first melts with a new color. Throughout refining, samples 
must be taken at regular intervals and the color closely con- 
trolled. If the tints are somewhat darker than required, 
nothing should be attempted, whilst if they appear too dark, 
addition of arsenic or prolonged heating will lighten up the 
melt. Too light a melt is darkened by the addition of more 
coloring matter (mixed with glass mixture, of course) or by 
sharp blowing. 

The following tables give a number of reliable mixtures 
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for the production of various color tints for the different 
furnaces available and the qualities of glass desired: 


Red brown Light 
Re A Ae eer 100 100 100 100 100 
BOE COP ere 26 32.5 — 5 — 
ED ie wiite da’ hack ccc whee 37 22 22 14 12 
I se ae 10 — — —_ — 
Manganese oxide .......... 5 7.5 10 2 6 
SB Serer 5 _~ 2 2 — 
Oe ee eee 1.5 0.5 — —_ — 
OE 10 7.5 2 oo 
Oe SR eee - — 33 35 24 
Flowers of sulphur ........ — — — 06 — 
EP et ee - — — 10 
ee — — — —_ 0.8 
Potassium bichromate ...... — — 0.5 
Orange yellow Opal 
NS Ft ai a LS oe bile aici a 100 100 100 100 100 
NR ae ee eras 13 18 24 20 — 
aes cunkig tat cwealen 20 18 16 18 35 
SBR I eee er 18 20 19 20 10 
NE in crn Gar cals sige wie 4 2 4 — 
Sodium tartrate ............ 6 . — 2 
Flowers of sulphur ........ 1 1 0.5 - 
Manganese oxide .......... 1 ~- 3 
I i cti.x Sick art ern ness — — — 2 
A ey eee _ — — 1.5 - 
OS SE PE ee — - — 2 
Sodium biuranate .......... — 1 
SOR RI Perrtee — — — 6 
RY MONE Si suee'eatineuii ae: - — . — 20 
Leather brown-opal Non-transparent 
NE ge xin eleva beck ee 100 100 
NN sn Drs uray Wa elpte ar’ 45 6 
IE be icg.o dive Vike See Ws 5 -— 6 
DY nn cats cua dicntecks — 12 
ESR nr ee — 68 
aoe avin ie witaw 16 
NEES Oe Pe 3 16 
Manganese oxide ......... 20 16 
EN OEE, Savdxwe cei. 2 — 
tS a a ulek ees 12 - 
Bone ash revere eT te 24 — 
Amber yellow Topaz yellow brown 
oO" OP Freee 100 «©6100 «#100 «100 «©1000 6100 6100) 100 
ee MO scccscs 12 20 30 33 33 34 38 12 
i ere 20 16 5 — — — — 22 
BS Svs didn od 12 15 16 15 18 17 12 
Aer 6 _ 
BEE. xb bik die 5 — -- -— — 


5 4 
Cadmium sulphide 6 — 


ll tl eS 
| 

| 

| 

No 


Sodium sulphide 1 — — - — — - 
Manganese oxide 0.3 3 oe Es... 25 nae 
Charcoal ....... - 1.5 ao 1 — — 
Saltpetre ....... — — 2 - — — — 4 
Sodium biuranate - 1.2 — — — 1.2 
Antimony ...... — — 0.25 0.3 — — 0.25 
Iron oxide ..... — 2.5 2.5 — 1.5 — 
Canary yellow Transparent 

TP aaa reat 100 100 100 100 

Ng eee e re ae 8 15 — — 
ON eee ren 15 11 45 33 
oo eee ree 12 12 _ — 

De Sale ea ealewnds 14 10 8 16 
EE Pe pe ee 2 2 — 2 
Sodium biuranate ...... 1 — — 1 
Potassium bichromate 0.1 — — — 
Sodium tartrate ........ - — — 1 
Cadmium sulphide ...... 2 5 - 
Flowers of sulphur .... _ 0.5 0.3 — 
IE at! Chek ac caiegas 4 - — 2 

CN He me ota oo bs tcl 8 - — 30 
es ois mda ee — - 2 — 


Selenium Ruby 
Selenium ruby glass, of shining cinnabar red color, has 
been frequently used of late for the production of solid 
glass, eventually covered with irisating crystal casing, or 
finally as transparent casing for wine glasses and bowls, as 
well as non-transparent for cups, vases and liquor mugs. 


The process of production is comparatively difficult and 
is practised by only a few glass works in Germany and Bo- 
hemia, but in America it appears to have become more 
widely used. 

The following mixtures will give satisfactory results: 

Hollow Glass Pressed Glass 


OS a Bea Pree 100 100 
Calcined soda 98% ........ 29.5 28.5 
Calcined potash 98% ...... 25 0.5 
EERE Ee — 34.5 
ge reer ore — — 
cg es Oe 21.5 — 
Ee eae LS — 
PE, SEE ere 1.5 1 
Cadmium sulphide .°...... LS 1.5 
Hollow Glass Pressed Glass 
De 5 ns shanks ae nee Wea 63.08% 72.22% 
SE One eae ae oe 0.82% 0.76% 
BME ce bi or Ae 0.03% 0.04% 
MP ocd cto ghawdn<s 0.04% 13.96% 
Re Ee ee — — 
OT  RROES Poe en Meine 0.01% 0.24% 
ER Pea ee 10.46% 11.27% 
BEER) he Une situ owe are ck 989% 0.19% 
«ee eee eee tot 13.58% — %X 
ESA EN eae eer ae 0.89% 0.60% 
St ROME ea eerie nee ewe arene 0.81% 0.91% 
BO cit ne coach Ghana cae 0.48% — QZ 
Also two mixtures for flesh colored glass, red and white 

turbid. 

Re 8d on pees ahah 100 100 
BE ONE ooo wascskvcabes 24 8 
SEALE en ae ees 36 30 
ERASERS ery ee oe 5 12 
NN The Ce ma one ale 10 2 
ee re ae 10 3 
NEN 4 7s Sa we.c Kaceatenoes 12 7 
PN a ss occunt sGesea ee = 20 
Wd onload eens — 20 
IIE io ee sncccwow-cue<s 1.2 1.3 
Cadmium sulphur ........ 2 3.5 
Flowers of sulphide ...... — 0.5 


The following are two mixtures for the production of coral 
red glass, made of combinations of copper ruby and selenium 
ruby. In the same way, gold ruby and selenium ruby, as 
well as gold-ruby and copper ruby may be mixed, which may 
then be combined with the difficult opal glasses so that all 
possible tints ranging from pale flesh red to deep blood red 
may be obtained at wish. 


Garnet red Opal 
ON PF RL SE Cy eee 100 100 
UM ea cate cas Seater aes 20 14 
NE di ern Oregicesiacas en 12 16 
REE 6 0s ten e@eded anaes — 12 
eee BPP een ee 2 2 
NE 5 te hak in aia — 10 
CWNTORS ORME oo. 6. sce ess 0.30 — 
Sodium tartrate .......... 0.45 — 
Stannous oxide .......... 0.25 0.35 
Borax eeeocrereseceeeseoses 4 5 
Ground marble ........... 14 — 
 ..s s Saerp eee axes 0.18 0.14 
WS inna an nbsneetanan —- 0.04 


As usual, the coloring agents are carefully mixed with a 
small amount of sand and the mixture added to the main 
body, shovelled through and charged into the glass pots. In 
order to prevent too large a volatilization of selenium, the 
pots should be closed and the openings luted with clay. If 
a sample shows the color of the flux to be too light, a little 
more selenium, mixed with a small quantity of the glass 
mixture is added. 

The glass is blown as rapidly as possible. After cooling 
off quickly, the articles are reheated almost to softening and 
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this temperature maintained for about 1 or 2 minutes. They 
are then cooled off and transferred into cooling furnaces from 
which, after a treatment of 40-48 hours, they emerge col- 
ored deep red. If incorrectly treated, the color of selenium 
glass is more or less yellow, but may always be transformed 
into the color of copper ruby by another annealing and 
cooling treatment. 
Yellow Silver Glazing 

It has been observed above that a really beautiful and 
uniform coloration of the glass body is but rarely and un- 
reliably attained by the use of silver preparations. In order 
to be able to make use of the beautiful shining yellow colors 
in the glass industry, the glazing process must be resorted 
to by which a superficial coloration of the glass plate is ob- 
tained so that it is possible, by applying the color basis after 
drawings, to produce a yellow figured glass. By means of 
a similar process, the same glass may be provided with a 
red copper oxide glazing, thus allowing of a still greater 
variety. 

For the production of good coloring effects, the composi- 
Al- 


though glazings may be obtained on almost any kind of 


tion of the glass body itself is of greatest importance. 


glass except the very viscous varieties, certain compositions 
are decidedly better adapted to this process than others. Ac- 
cording to the results of the investigations of Ebell and Zsig- 
mondy, best results can apparently be obtained with glasses 
melted in a reducing atmosphere as well as with glasses con- 
taining oxide of iron, or colored brown by carbon, etc.; also 
with sulphate glasses, which are particularly suited for this 
purpose. Bohemian crystal and potash-lime glasses are also 
claimed to give good glazings. The following table gives a 
few very good mixtures: 


I II Ill 
IIs 5A. ahirs nie: oracle & aroers mie Ss 100 100 100 
Ne 6 onc s So OES. orn 20 20 —_ 
is a ARG IE e e ae 15 10 — 
Se eee Peres 5 — — 
FO error oe 12 10 22 
Arsenic Oxide .. ....0cse0 cess 1 1 -- 
Ee eee ne 1 — -- 
SIE cn Ghd ra cute-n <4: Siare ders oo = 48 
BEN. Goi kdesdauish oxmewe ts — — 4 


Selenium as discoloring agent is used as required. 

Occasionally, the furnace atmosphere should be kept 
smoky. 

The surface of the glass body must be as evenly polished 
as possible and absolutely dry and free from fat. 

The glazing paste is produced as follows: 

One or two parts of a silver salt—oxide, carbonate, or 
chloride of silver 
a ball mill with ten parts of plastic (pipe) clay or clay con- 
taining iron, until a perfectly uniform and homogeneous mix- 
Silver oxide 


are triturated in a porcelain vessel or in 





ture of very finest grain has been obtained. 
possesses a much more pronounced and intensive glazing 
effect than the other silver salts, even if, in view of its higher 
silver contents, quantitatively smaller amounts are used. If 
the glazing paste is to be painted on with oil, the mixture is 
triturated with oil of turpentine and applied to the dry and 
clean surface of the glass body. The paste may equally 
well be prepared, however, by triturating with water, and 
adding a little sugar syrup or rubber. 

The glass painted with the glazing paste is now heated in 


a muffle, while for sheet glass a spreading furnace is used. 
The best muffle temperature should be determined experimen- 
tally for every grade of glass. Too high a temperature 
softens the glass, the clay admixture melting into the glazed 
At too low 
temperatures, the glazing produced is weak and speckled. 


surface so that its removal becomes impossible. 


After leaving the muffle, the glasses are carefully cooled, 
and, finally, the clay admixture rubbed away. This clay 
powder contains a rather considerable amount of silver and 
may be used with a new silver or rubber addition, or the 
silver may be regained in the form of silver chloride by dis- 
solving in nitric acid and precipitating the nitrate by addi- 
tion of hydrochloric acid to the nitric acid solution. 

The larger the quantities of silver used and the higher the 
burning temperatures, the darker the colors produced, other 
conditions being aqual. The range of colors producible 
with silver salts extends from light yellow over orange to 
red-yellow. An originally weak glazing may be reenforced 
by a second application, which may best be made on the re- 
verse side. Only if this is found to be impossible should 
the second glazing be applied directly on the first, since, in 
this case badly colored, opaque, and irregular colors are 
often produced. 

The glazing process as a whole is not difficult but requires 
a certain degree of experience on the part of the operators, 
a considerable amount of experimental preparatory work, 
and careful observations of all chief points of the operations. 


Glass Technologists Hear Interesting Paper 

At the opening meeting of the Society of Glass Tech- 
nology for the Session of 1927-28 in Sheffield, England, on 
October 11th, the paper reviewed below was presented. 

OpaL Grass. CrysTaAL GROWTH AND Impact BritTLe- 
By J. F. Hyslop, B.Sc. (A Communication from the 
Research Laboratories of the General Electric Co., Ltd.) 

It was shown that the fluoride particles in an opal glass 
were globular if the viscosity of the glass was high. With 
low viscosity the particles assumed characteristic crystalline 
form. In an opal glass heated under the critical point found 
by Gehlhoff and Thomas, the logarithm of the particle size 
was directly proportional to the reciprocal of the absolute 


NESS. 


temperature. That is, the particle size, for equal times of 
heating under the critical point, was inversely proportional 
to the viscosity of the glass. Impact brittleness in opal glass 
was associated with several factors. The chief cause of brit- 
tleness was the tendency of the glass to produce sharp an- 
gular crystals and these might be formed by: 

(a) The tendency of the matrix to precipitate silica. 

If the opal was susceptible to this secondary devitrifica- 

tion, a careful choice of working temperature was 

necessary if the absence of brittleness was desired. 
(b) The tendency of the glass to grow angular in- 
stead of globular fluoride particles. This happened in 

a glass of low viscosity and such a glass was brittle 

at low and high working temperatures. 

Impact brittleness had in one instance been associated 
with heterogeneous glass and in this connection it was shown 
that the size of cullet was an important factor in the produc- 
tion of a homogeneous glass. 
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Automobile Glasses 


By E. Ward Tillotson’ 


In undertaking to evaluate a material that is in extensive 
everyday use there is a temptation to suggest that it is a key 
material and that the whole of industry and civilized life 
This tempta- 


would fall if it were to be made unavailable. 
tion is particularly strong when glass is 

under discussion, and it is not without rea- 

son from certain points of view. If one is 
candid, however, he must say that the auto- 
mobile would be able to operate efficiently 
and in general satisfactorily without a bit 
of glass in its make-up. The principal 
function of glass in its application to trans- 
portation has to do with questions of com- 
The use of sheet 
glass for the windshield and for windows 


fort and of convenience. 


and the application of other kinds of glass 
as a protective material to the lighting and 
signaling system dashboard 
equipment constitute the repertoire of glass 
in the present-day automobile. 


and to the 


probable that no one would purchase a 

glassless automobile, for the convenience and comfort that 
glass provides have come to be’ inseparably associated with 
modern transportation. 

Glass is one of the materials that was not created particu- 
larly for the automobile, and, indeed, with a few possible 
exceptions, no modifications have been made to adapt it 
for this use. One might almost say that a sheet of glass 
has been set up as a windshield and a car has been built 
around it. The development of the automobile, nevertheless, 
has had the effect of making profound changes in one of the 
branches of the glass industry. The manufacture of plate 
glass is undergoing an evolution, long overdue, that promises 
to revolutionize completely the methods of producing that 
material. 

Manufacture of Plate Glass 

Although plants for the manufacture of bottles and win- 
dow glass have been in successful operation for over a 
century, plate glass has been produced successfully in this 
country for only about forty years, Between 1850 and 1870 
several attempts were made to manufacture rough-cast plate 
glass, and while a fair quality of output resulted the efforts 
were discontinued chiefly for economic reasons. In 1869, 
however, there appeared a man who was to place the industry 
on a permanently sound basis. In that year John B. Ford 
built a factory for the manufacture of polished plate glass at 
New Albany, Ind., and operated it successfully for several 
years. Reverses came, however, and he withdrew and built 
factories successively at Louisville, Ky., Jeffersonville, Ind., 
and Creighton, Pa. Although most of the earlier attempts 
were not permanently satisfactory, it is to be supposed that 
Mr. Ford profited by the experience, for the factory at 
Creighton became markedly successful and was probably the 


1 Assistant Director, Mellon Institute of Industrial Research of the 
University of Pittsburgh. Paper presented at meeting of Div. of Ind. and 
Eng. Chemistry, American Chemical Society, Detroit, Mich., Sept. 7, 1927. 





Yet it is E. WARD TILLOTSON 


first plate glass factory to pay for the large investment 
involved. This plant was built in 1881 on the bank of the 
Allegheny River, about twenty miles north of Pittsburgh, 
when Mr. Ford was over seventy years of age, and later 
formed the nucleus about which the Pitts- 
burgh Plate Glass Company was organized. 
The whole glass industry received a great 
stimulus at about this time by reason of the 
discovery of natural gas in western Penn- 
sylvania. It was a cheap fuel, ideal for 
glass-manufacturing, and its use was re- 
sponsible in no small degree for the suc- 
cessful establishment of plate glass manu- 
facture. 

Thus came into being an industry using 
methods and, at first, machinery imported 
from Europe. Naturally, labor-saving 
machinery has been utilized more and 
more, but until recently no fundamental 
changes were made in its technology. The 
past few years, however, have witnessed 
innovations that probably are to be adopted generally in the 
manufacture of plate glass. It is of interest, therefore, to 
give a brief description of both the old and the new methods 
of manufacture. 

O_p MeEtHop.—What is referred to as the “old” method 
is still employed in perhaps 90 per cent of the present 
production and doubtless will continue in use for many 
years. The glass is melted in open pots, the size of which 
is determined by the size of the casting table. The average 
capacity is about 2,000 pounds of glass, which is sufficient 
for a casting table 14 by 24 feet, or for a 300-foot sheet of 
glass, but plates of glass are being rolled which contain 400 
square feet. The melting furnaces are rectangular, regenera- 
tive furnaces containing sixteen to twenty pots arranged in 
two rows on opposite sides of the furnace. As mentioned, 
nearly every operation is carried out with the help of me- 
chanical appliances. The batch is introduced into the heated 
pot with the assistance of a large iron ladle, into which the 
batch is shoveled and which is commonly operated by hand. 
Mechanically operated, semi-automatic charging ladles have 
been developed which are operating with satisfaction in 
several plants, The pot is charged in three fillings, in order 
to secure as full a pot as possible; and after the melting 
and refining period, which requires about twenty hours, the 
furnace is allowed to cool to bring the glass to the correct 
casting temperature, which is about 1,000° C. The entire 
cycle of operations requires about 25 hours. When the glass 
is ready for casting, the pot is taken from the furnace and 
any impurities on the surface of the glass are removed. The 
pot is then grasped by a clamp suspended from a motor- 
driven traveling crane and is brought to a position over the 
casting table. The casting operation consists in tipping the 
pot and at the same time moving it across the table so that 
the glass is distributed more or less uniformly just in front 











DECEMBER, 1927 


THE GLass INDUSTRY 


283 





of the roller. The roller, which is about 30 inches in 
diameter, is then drawn over the glass, an operation which 
requires about one minute. By this time the plate is cooled 
sufficiently to be transferred to the lehr. The sheet is too soft, 
however, to be supported on lehr rods, and until it has cooled 
further it rests on the floor of the lehr and is pushed me- 
chanically from one compartment to the next. These com- 
partments, usually five in number, are so arranged that the 
plate follows a zigzag course, for easier mechanical opera- 
tion. The plate then advances into a straight, mechanically 
operated rod lehr, which is about 500 feet long and in which 
the annealing operation is completed. This type of annealing 
lehr was introduced about 1900 and marked a considerable 
advance in plate glass making, as formerly it had been the 
custom to anneal the plates in kilns. After passing through 
the lehr the plates are placed on cutting tables and cut into 
the required sizes. These tables are arranged to tilt to 
provide for the easy handling of the larger sheets, which are 
transported by overhead traveling cranes to the storage or to 
the grinding room, 

The grinding and polishing operations now generally 
employed in the United States represent the principal ad- 
vances in plate glass technology. Previously plates were 
placed on a rectangular table which moved from side to side, 
and the grinding was accomplished by the rubbing action 
of the grinding tool, which had a reciprocal motion at right 
angles to that of the table. At present the sheets are set 
with plaster of paris on a circular table which may be as 
large as 35 feet in diameter, the various sized sheets being 
fitted together so that the table is filled completely. The 
table rotates and the grinding tools, which are blocks of cast 
iron set in the under surface of two smaller circular tables, 
revolve slowly by reason of friction with the glass surface. 
Water is supplied to the table, and at first coarse sand, then 
continually finer sand, and finally emery. After the grind- 
ing has been completed, the table with the glass is moved to 
the polishing room, where the polishing operation is carried 
out in a similar way, but with a modified mechanical ar- 
rangement, and, of course, with the use of felt blocks and of 
rouge for finishing. The glass is then removed from the 
tables and reversed, and the operation is repeated. 

A few years ago an improvement was made in the grinding 
operation which has not only eliminated much manual labor, 
but has also effected a saving in the time required for grind- 
ing. This invention consists of automatic devices by which 
the sand from the grinding tables is classified into several 
sizes and the required grade is returned at once to the table. 
The importance of this classification is indicated by the fact 
that 10 pounds of sand are required in the grinding of one 
square foot of surface. This innovation has perhaps halved 
the time of grinding, which at present is about an hour and 
a half for each surface. This period is to be compared with 
the 5 or 6 hours required in the original method of grinding 
and polishing. The use of the circular table for this purpose 
is usually referred to as the “Belgian system” and was intro- 
duced into the American industry in about 1890. 

New Process.—The new process of manufacturing plate 
glass differs from the old in the melting furnace and in the 
formation of the sheet as well as in the grinding and polish- 
ing mechanism. The melting is carried out in a continuous 


tank, a feature that eliminates the inconvenience of making 
and handling many small pots, and in general is more simple 
and economical for the production of large quantities of 
glass. Then, instead of rolling out the glass on a table, like 
pie crust, it is allowed to flow through a slot and between 
rollers onto a moving platform that carries it like a con- 
tinuous ribbon through the annealing lehr. After annealing, 
it is necessary to cut it, as before, into sheets of suitable size. 

The grinding and polishing processes which follow are de- 
cidedly novel. Instead of the rotary tables, a train of flat 
cars traveling on heavy steel rails is employed. The sheets 
of glass are mounted in plaster of Paris on the cars and the 
train passes progressively beneath a multitude of rotary 
grinding units, each of which is provided with a separate 
motor drive. After passing the grinding heads, the train 
proceeds beneath the polishing units, which are arranged and 
The 
glass sheets are then turned and the train returns to the 
starting point under similar series of machines on a parallel 
track. Thus, in one round trip both sides of the sheet are 
ground and polished in an almost continuous and automatic 
operation. 


also operate much the same as do the grinding units. 


This continuous process is employed in one factory for the 
manufacture of windshields and is being developed in others 
for the production of the larger sizes of plate glass. Accord- 
ing to present indications it promises to replace in time the 
current method of making plate glass, 


Composition of Plate Glass 
The term “plate glass” does not refer primarily to any 
definite composition, but to the method of manufacture and 
to the final form of the product. Any glass that has been 
rolled into a sheet and then ground and polished.is properly 
called plate glass. The term also implies that the sheet shall 
be free from defects such as undissolved material, bubbles, 
strie, and other faults which are common in glass for less 
exacting requirements. It is, perhaps, next to optical glass, 
the most carefully prepared and the most perfect of all the 
commercial glasses. 
The batch formula and percentage composition of typical 
plate glass, in round numbers, are as follows: 


BatcH ForRMULA CoMPOSITION 
Pounds Per Cent 
rn eh, k. 1,000 SiOz 72 
Limestone ........ 320 CaO 13 
| ee 310 NazO 15 
ere 65 
eS eee K 


Plate glass does not differ greatly in composition from 
window glass, but generally contains slightly more sodium 
oxide and slightly less calcium oxide. Moreover, slight 
differences exist in the composition of plate glass made at 
different factories. In addition to the composition given, 
small quantities of iron and aluminum oxides, undecomposed 
salt cake, and other “impurities” are present in the finished 
glass. 

This composition is to a large extent a compromise that 
produces a glass of satisfactory resistance to weathering 
which may be melted under the conditions of time and tem- 
perature imposed and may be cast, rolled, and annealed 
without breakage. It must also be easily ground and 
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polished, operations which are highly developed in the art 
but which might well be given further scientific study. From 
the strictly chemical standpoint the composition of plate glass 
stands as it has been developed by the glass-maker during 
years of practice of his art. 

The application of chemical knowledge to glass-making 
has, however, swept away much of the mystery with which 
the art was formerly surrounded and has led to simplifica- 
tion of the batch formula and to improved control of the 
melting conditions. Glass is a synthetic chemical substance, 
the formation of which is brought about by fusing the 
ingredients or, in the language of the industry, by ‘“‘melting” 
them. The process is, however, more complex than a simple 
melting operation, Chemical decompositions take place, 
gases are evolved, and new chemical compounds are formed 
and, while the chemical constitution of the product is still 
somewhat obscure, it provides the very useful material with 
which we are all familiar. 

Moreover, glass-making draws heavily upon chemical 
industries for certain of its raw materials. Not only are the 
materials used for producing colors in glass products of 
chemical manufacture, but the important ingredients, soda 
ash and salt cake, are distinctly chemical products. It is 
of interest to note the favorable effect upon the glass industry 
generally by the introduction of soda ash manufactured by 
the Solvay process. Because of its greater purity it became 
possible to produce soda-lime glasses so nearly colorless and 
of such a high quality as to supplant for many uses the more 
costly potash-lead glasses that had formerly been necessary 
for the finer grades of glassware. The plate glass industry 
has profited in consequence by the availability of soda ash 
and salt cake of a high and a constant degree of purity. 
Chemical control of the raw materials used in the batch is of 
special importance in maintaining a constant composition, 
which is an aid in minimizing certain defects and in assuring 
a maximum yield of first-quality product. To that same end 
ceramic knowledge has been drawn upon for improvements 
in the composition and methods of manufacture of the melting 
pots. Ceramic study has resulted not only in the general 
use of domestic clays for this purpose, but also in a more 
satisfactory performance of the pot and a more consistent 
production of good glass, through the lessening of defects 
and the maintenance of standard and constant conditions 
throughout the several operations. 


Science in the Plate Glass Industry 


The contributions of the engineer of plate glass making are 
many. The development of ingenious mechanical appliances 
has not only supplanted much manual labor, but also has 
made for the production of a better product. The appli- 
cation of scientific principles in the construction and opera- 
tion of the annealing lehrs and in the grinding and polishing 
operations has also resulted in economies and in an improved 
product. For example, the used abrasive is recovered and 
re-graded and the several sizes are applied in the grinding 
operation in an orderly sequence, with the result that the 
time required for grinding is materially reduced and a 
superior surface is produced, 

It should not be supposed that chemistry and physics have 
completed their contributions to plate glass making. There 
are still problems in every operation involved that need ex- 


planation and difficulties that need correction. There are 
limits, however, beyond which it is scarcely possible to pass. 
The automotive engineer is interested in plate glass as a 
material of construction and in the possibility of producing 
a harder or more elastic, less breakable glass. In general, 
it is found that any given mechanical property of glass can- 
not be doubled or halved by any change in chemical com- 
position. It seems probable, therefore, that no great im- 
provements may be expected from changes in the glass com- 
position. 
Composite Glass 

The problem is, however, being attacked from a different 
angle. Just as other multilayered or laminated products 
often possess superior mechanical characteristics, so it 
appears that laminated, or composite glass will be of par- 
ticular use in automobile construction. This product, which 
has been in the developmental stage for a number of years, 
consists of two sheets of polished plate glass between which 
is cemented a sheet of transparent material, usually celluloid, 
the three sheets being joined together into a unified structure. 
In order that the finished sheet shall not be thicker than the 
customary (1% inch) plate glass sheet, it has been necessary 
to grind and polish glass plates slightly under % inch in 
thickness, an operation that has required considerable special- 
ized developmental work for its perfection. Several methods 
are in use for the manufacture of this composite glass. In 
general, however, the sheet of celluloid is placed between the 
two glass plates, the surfaces of which have been coated with 
the proper adhesive, and the “sandwich” so formed is placed 
in a hydraulic press where it is heated under pressure. The 
finished product is not only stronger mechanically than a 
similar single sheet of glass, but when it is broken only the 
glass is cracked, and the surprisingly good bond between the 
glass and celluloid prevents the glass from flying and the 
sheet retains its shape, consisting of a sheet of celluloid sup- 
porting the glass fragments, 

Serious efforts are being made by several large companies 
to perfect this product technically and to reduce its manufac- 
ture to the routine of large-scale production. 

Besides plate glass few other types of glass are to be as- 
sociated with transportation. Mention should be made of 
signal glasses, however. The principles of psychology and of 
physics have been applied to select proper colors and to pro- 
duce glasses possessing the correct spectral transmission. 
While this development was largely inspired by the needs of 
the railroads, its application in the realms of the automobile 
is constantly becoming more evident to automobilists and 
pedestrians alike. 

Another and perhaps relatively minor development should 
be recorded here to illustrate a contribution of chemistry to 
this subject. A rear-view driving mirror that purposes to 
eliminate the glare from the headlights of cars following has 
been placed on the market. This mirror differs from the 
usual mirror in that the reflecting surface is not silver but 
lead sulphide. It is produced by chemical deposition, but 
outside of the fact that the operation is carried out with 
alcoholic solutions the details of the process have not been 
disclosed. The result is a mirror that reflects about 40 per 
cent of the light and appears to have a selective absorption 
for the more luminous part of the spectrum. 
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Inside Frosting of Incandescent Lamp Bulbs 


Chemical Engineering Contributes to Better Lighting’ 
By Marvin Pipkin’ 


Like so many other chemical processes, the etching and 
frosting of glass is old in history, but young in technology. 
It has remained for the last few decades to see the process 
firmly established on a scientific basis; and for the last gen- 
eration to see it develop into its present useful stage. 

As will be later explained, frosting is a special case of 
the etching of glass. All etching is not necessarily frost- 
ing. The process applied to glass for the purpose of 
rendering it white and translucent, referred to as frosting, 
consists in the decomposition of the surface of the glass, 
with an attendant formation of crystals of the products 
of the decomposition on the glass surface. The result is 
that light which passes through the broken surface is 
diffused. 

Frosting the outside of incandescent lamp bulbs has been 
resorted to for some time in spite of the inefficiency of the 
resulting product. Such bulbs were inferior to those of clear 
glass in their light-passing properties even when new, but in 
addition were difficult to keep clean and consequently became 
poorer with age. Efforts have been made for a number of 
years to apply the frosting to the inside of the bulbs and 
eliminate the accumulation of dirt on the bulb surface. 
These attempts have, however, only recently been successful 
because of mechanical difficulties. Not only was it a great 
deal more difficult to cause the reaction to take place inside 
the bulb, but, peculiarly enough, the bulbs which were made 
this way were much too fragile to withstand the further proc- 
essing required in inserting the filament and sealing and ex- 
hausting the bulb. 

Research, however, has shown a way to prevent this 
phenomenon, with the result that a bulb can now be pro- 
duced which is practically as strong as one made of clear 
glass. The intensity of the light per unit of area from 
the new type of bulb increases only very slightly with the 
candle-power, and has only a small fraction of the in- 
tensity of a clear glass bulb. On the other hand, the 
frosting results in a very negligible diminution of the candle- 
power. In addition, it has been possible to reduce by 25 per 
cent the cost of bulbs to the consumer because it has been 
possible to standardize on but five lamp styles, instead of 
the forty-five previously found to be necessary. 

A frosted, or as it is sometimes called, a matt etched 
surface, may be likened to a surface of water which is 
violently ruffled by a heavy wind. Due to the large num- 
ber of diffraction surfaces presented, the surface is white. 
Simple etched surfaces, however, are comparable to water 
disturbed by a light breeze. The slight ripples produced are 
not sufficient to whiten the surface. But here the analogy 
ends, for not all glasses react similarly. The harder a glass 
is, the more difficult it is to frost, although any glass can 
be frosted if the solution used contains sufficient hydro- 


1 Chemical & Metallurgical Engineering—Vol. 34, No. 11 (Nov., 1927). 
2 Incandescent Lamp Department, General Electric Company. 


fluoric acid and sufficient dissolved fluorides derived from 
the glass. It is apparent that in addition to there being 
enough of the corrosive agent present, there must also be suf- 
ficient dissolved material so that the solution of the decom- 
position products of the glass will force the equilibrium in 
the direction of crystallization. On the other hand, for 
proper frosting it is not desirable to allow the crystallization 
to be complete. The optimum conditions call for rapid solu- 
tion and a rapid partial crystallization of the products on the 


surface of the glass. As will appear, this result is accom- 

















FIG. 1—FROSTED GLASS SURFACE BEFORE 


Magnification X_ 1035 


FORTIFICATION 


plished by the repeated use of the same frosting solution 
with the addition of sufficient fresh solution to maintain the 
etching properties. 

Fig. 1 shows a microphotograph of a matt etched sur- 
face. The reader’s attention is particularly called to the 
numerous sharp edges and the jagged appearance of the 
Fig. 2, 
Nevertheless, the second photograph shows the de- 
sired type of frosting. 


glass. however, presents a smoothly curved sur- 
face. 
An examination of these two sur- 
faces reveals the method which is employed to strengthen the 
frosted glass. It was found empirically that if a freshly 
etched surface were subjected for a short time to additional 
etching action using instead of the ordinary solution, con- 
taining a large amount of dissolved glass, a solution some- 
what weak and far from its crystallizing point, that the 
objectionable fragility was lost. It appears that when the 
sharp corners and jagged surface are changed to continuous 
curves, that incipient cracks are averted, in the same man- 
ner that castings, for instance, are strengthened through the 
use of fillets. The discovery of this further treatment, now 
known as fortification, is the basis for the present use of 
inside frosted lamp bulbs and constitutes a very simple 
means of producing a much desired result. 








286 THE GLASS 


INDUSTRY VoL. 8, No. 12 





While it is known that different kinds of glass require 
different frosting solutions, it is fortunately true that 90 
per cent of all incandescent lamp bulbs are made of soda 
lime glass. As a consequence, much research has been 
necessary in looking for the most suitable solution for 
this purpose. When the exact nature of frosting as com- 

















FIG. 2—FROSTED GLASS SURFACE AFTER FORTIFICATION 
Magnification X 1035 
pared with etching became known, however, the problem 
assumed a simpler aspect.” 

If a 60 to 70 per cent solution of hydrofluoric acid is 
saturated with crystals of ammonium bi-fluoride contain- 
ing 31 to 33 per cent of hydrofluoric acid, the most effi- 
cient known etching agent results. To produce matt etch- 
ing, however, it is necessary to cut down the acid strength 


*An interesting paper cn the Frosting of Glass by Mixtures Containing 
Hydrofluoric Acid and Alkali Fluorides, by C. D. Spencer and L. Ott of the 
Incandescent Lamp Department of General Electric Company was published 
in the Journal of the American Ceramic Society, Vol. 10, No. 6, Tune, 1927, 
pp. 402-410.—EpitTor, 


by the addition to the acid of soda ash, powdered glass or 
other materials, to insure crystal formation. ‘To conserve 
solution on the other hand, the same effect is obtained as 
mentioned above by replenishing the original solution with 
new, of the following formula which is now standard: 


Hydrofluoric acid (G0 per cent). 0... .....ccesscee 37.3 per cent 
Ammonium bi-fluoride (32-33 per cent HF) .... 29.0 per cent 
Ammonium carbonate (28 per cent NHs;) ........ 12.4 per cent 
UE. ae chan cade ieretn cae vRWe Gwhisin be was ont 6.2 per cent 
ON Aha, tah ea s.S Wc ean metre eR es oA eed Rieke 15.1 per cent 


About 6.8 per cent of the weight of the mixture is lost 
as CO,, which leaves a solution analyzing as follows: 


a ae nese Fe. 
Tg rai ocak Cae Sian Wi iae has nln & San & elo ek Lee 
RS eee Se ne a a nnd Cae eRe es es Ree 6.3 per cent 
H.SiF, {0.3 per cent 
Gh ah Geb ginko e.2 cae ne mae tba kaewine Wes soc tee 
Water 


2 EOE ROR CAD mete Me Be EN pee a) 37.4 per cent 

This mixture is not used directly, but rather to keep the 
working solution up to an active ingredient content of 
approximately 26.5 per cent hydrofluoric acid and 22.7 
per cent H,SiF,. The working solution is kept indefinitely 
and “butted up” as may be required. The fortifying solu- 


tion is made from the above mixture by the addition of three’ 


parts of water. This latter solution is discarded weekly 
since it loses its fortifying properties as the crystal-forming 
components build up. 

As a result of this development, the frosting industry is 
now in a position to consume annually about one million 
pounds each of hydrofluoric acid and ammonium bifluoride. 
In addition, something less than one-quarter million pounds 
of ammonium carbonate and one-half million pounds of soda 
ash will be required to produce about 400 million lamp bulbs 
each year. 

Figs. 3 to 6 show the frosting machine which has been 
worked out by the Lamp Development Laboratory of the 
General Electric Company, for use in the plant of the 




















FIG. 3—-SIDE VIEW OF THE FROSTING MACHINE 


USED AT THE PLANT OF THE PITNEY GLASS WORKS 
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Pitney Glass Works. Fig. 3 shows a side view of the cases, of brass. The untreated bulbs are placed, 54 bulbs 
entire machine, while Fig. 4 represents the same aspect per tray, in lacquered wooden trays which slide in brass 
of the apparatus diagrammatically. Fig. 5 and 6 are, tracks mounted above the tanks. With reference to Figs. 
respectively, full front and angular views from the 3 and 4, the bulbs are first placed by the operator on the 
operating end. track above the tank at the extreme right. After treatment 

A little examination will show, that despite its sim- at the first tank, the tray is advanced to the second and so 
plicity, the machine is very well adapted to the purpose on, until it finally emerges at the left, and passes into the 
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FIG. 4+—SKETCH SHOWING IN DETAIL A SIDE ELEVATION OF THE FROSTING MACHINE 


for which it was designed. One operator is able to turn drying chute. The tanks, in order of the flow of bulbs are: 
out about 63,000 bulbs, completely frosted, fortified, frosting tank; wash tank in which recovered water from the 
washed, and dried, in eight hours. The average produc- last tank is used; fortifying tank; and finally, wash tank 
tion on all sizes of bulbs amounts to 125 
per pound of frosting mixture. Hot i 
water consumption for washing purposes 
is 13 cu. ft. per 1,000 bulbs produced. 
It is obvious that the installation is 
economical. 





In the last analysis, the machine con- 
sists simply of four cast bronze tanks 
equipped with sprays for distributing the 
wash water or solutions over the inner 
surfaces of the bulbs, funnels for catch- 
ing and returning to the tanks the fluids 
leaving the bulbs, means for keeping the 
contents of the various tanks at the 
proper temperatures, and a suitable de- 
vice for advancing the bulbs from one 
stage of the process to the next. The 
methods which have been employed in 
connection with these various functions 
are, however, sufficiently interesting to 
merit a considerably fuller description. 
It is entirely conceivable that some of 














the apparatus which was developed in FIG. 5—-VIEW OF THE FROSTING MACHINE FROM THE OPERATING END 

this connection may also be applied RAS epee: Ces, He Se 

in other parts of the extensive chemical engineering field. where the last traces of acid are removed with fresh water. 
All parts of the machine which come in direct contact Warm water at a temperature of 60 deg. C. is supplied to 

with any of the acids are made of bronze, or in a few the wash tank D through the pipe and valve indicated in 
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Fig. 4. The overflow from this tank is collected in a sump 
from which it is pumped to an overhead tank for delivery to 
the first wash tank B. The overflow from B is first neutra- 
lized with lime and then discharged to the sewer. Frosting 
acid and fortifying solution are added when needed to 
tanks A and C respectively, by means of the large fun- 
nels plainly shown at the left in Figs. 5 and 6. The solu- 


. 


tions in these tanks are maintained at about 57 deg. C. 


mnt required in displacing a tray from its position above 
one tank to the next in line. The rack carries four dogs or 
fingers which engage lugs at the back of the four trays in the 
machine, provided the trays are in the raised position. By 
operating the proper valves from his platform, the operator is 
able to advance all four trays simultaneously to the next posi- 
tion. When he has lowered the trays so that the necks of 
the bulbs extend into the spraying funnels, he can then 











return the rack to its former position, 
ready for the next advancement. 

The operation of the machine is very 
simple. When any tray of bulbs has 
passed over the four tanks, it is pushed 
off onto the track leading to the drying 
chute. This completes the entire cycle 
for that tray. Previously, a large rack 
containing a number of trays of un 
treated bulbs has been pushed to a point 
near the operating platform. The 
operator places a new tray of bulbs on 
the track over the first tank and pro- 
ceeds as follows: Any one tray is first 
lowered into position over the first tank 
A. Each bulb is now over a spray jet. 
The air valve for this tank is opened, 
closing the air-controlled valve shown in 
Fig. 4. The acid is allowed to spray the 
inside of the bulbs for a certain number 
of times and for a predetermined period. 








FIG. 6—ANGULAR VIEW OF THE FROSTING MACHINE FROM THE OPERATING END 


by means of strip heaters placed beneath the tanks. The 
wash tanks are not heated, as a supply of thermostatically 
controlled hot water is available. 

Examination of Fig. 4 will show that the track which 
carries the bulb trays is capable of being raised or low- 
ered. This is accomplished by means of an air cylinder, not 
shown, which operates push rods working through the legs 
of the machine, by means of a series of racks and gearing. 
Thus, the trays of bulbs may be lowered toward the small 
funnels above the tanks, or raised so that the necks of the 
bulbs will clear the spraying mechanism. When the bulbs 
are in spraying position above any tank or tanks the fluids 
can be forced through the nozzles into the bulbs, by 1%- 
pound air admitted above the solutions in frosting tank A 
and fortifying tank C; or by the pressure of the water in 
wash tanks B and D. Handles beside the operator control 
the valves admitting air to the acid tanks. The water 
valves, on the other hand, open automatically when a tray 
is lowered over either of the wash tanks. If it should so 
happen that there is no tray over one of these tanks when the 
track is lowered, the water valve moving mechanism is not 
tripped and no water is lost. 

To accomplish the advancement of the trays through 
the machine so that the bulbs may receive the four suc- 
cessive steps of the process, another air cylinder is pro- 
vided, as indicated on Fig. 4 and shown at the right on Fig. 
6. This cylinder, by means of its piston rod, moves a rack 
back and forth a distance equal to the amount of move- 


Meanwhile, the rack has been returned 
to position. The tray is raised and 
advanced by means of the air cylinder to the first wash tank. 
In the meantime, while the air pressure has been released 
from tank A, the air-controlled valve has opened auto- 
matically and allowed the acid to drain back. Then as the 


‘tray is lowered over the washing tank, B, the water valve 


opens automatically and washes the frosted surfaces. The 
treatment of the bulbs over tanks C and D corresponds to 
that over A and B respectively. It is evident, however, that 
all four operations are performed simultaneously, since there 
are four trays in the machine. 

About 2 seconds is required for moving operations, about 
5 seconds for loading and 21 seconds for spraying and 
washing with a total time cycle of about 30 seconds per 
tray. 

As a consequence of the improvements and methods 
which have been mentioned above, inside frosted bulbs 
have now displaced clear glass from production for all com- 
mon purposes. 





Engineering Index Service 


Everything has been completed looking to a comprehensive 
scheme for indexing the engineering literature of the world to be 
initiated the first of the year, with the new weekly engineering 
index service of The American Society of Mechanical Engineers. 
One thousand five hundred technical publications of the world ap- 
pearing in 17 languages in 37 countries are received in the Engi- 
neering Societies Library, New York. The index items will be 
printed on cards and mailed weekly to the subscribers to the new 
service. This project was authorized by the A. S. M. E. Council 
at its St. Louis meeting on October 8, 1927. 
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Progress in Gas Producer Practice 


By Wm. B. Chapman’ 


(Concluded from the November issue) 


Top and Bottom Agitation 


The mechanical producers for bituminous coal now on the 
market provide considerable agitation in the top of the fire- 
bed but with the exception of the Chapman producer little 
or no special agitation is provided for the bottom of the 
fire-bed where the fire is hottest and the trouble begins. In 
this country agitating the upper portion of the fire-bed ex- 
clusively has more than doubled the capacity of gas pro- 
ducers, while in Europe the capacity has been more than 
doubled by agitating the lower portion of the fire-bed ex- 
clusively. Neither of these methods is complete in itself. 
All producers require some agitation at the bottom of the 


fire-bed, and if bituminous coal is used the upper portion of 


the fire-bed should also be vigorously agitated. 

In this discussion the writer has tried to stick to the fire- 
bed and how it is manipulated. Questions of types of ma- 
chinery are unimportant except in so far as they affect the 
quality of gas and the ease with which it is made. 

Most of the different makes of mechanical producers in 
Europe, which have no automatic feed have been supplied 
with Chapman automatic feeds and surface agitators, and, 
much to the gratification of the users, the capacity has been 
nearly doubled, the quality of the gas has been greatly im- 
proved and the hand-poking reduced to practically nothing. 

The following data is typical of results in Europe: 

Chapman Agitator for Marne Gas _ Producer of 
2.6m = 8-6” diameter. Tests made at the Steel Com- 
pany of Scotland, Blockaire Works. (Comparison with a 
gas producer of the same type of 2.75M = 9 diameter. 
Analysis of coal was volatile matter 33.5, ashes 13.92, 
moisture 8.05, fixed carbon 44.44.) 

Heat value—10,432 B.t.u. 

Tonnage gasified in 24 hours without agitator 15.1 tons. 

Tonnage gasified in 24 hours with agitator 28.6 tons. 

Pounds gasified per square foot without agitator 19.7. 

Pounds gasified per square foot hour with agitator 42.1. 

Average analysis of the gas without agitator: 


CO, CO Hy. CH, N, B.t.u. low value 
8.5 20.9 14.9 Pf 53.2 130.1 
With agitator. 
co, CO H. CH, N,_ B.t.u. low value 
5.9 25.1 14.3 2.2 52.5 140.1 
Increase capacity 114%. Increase in heat value 742%. 


714%. 

Chapman Agitator for Kerpely Gas Producer of 2.86m 
= 9.38 feet diameter. Analysis of coal: De Fricklen Mines 
—Volatile matter 31.6, ashes 5.7, fixed carbon 61.4. 

Tons gasified in 24 hours without agitator, 17 tons. 

Tons gasified in 24 hours with agitator, 27.5 tons. 

Average analysis of gas without agitator: 

co CO ch, Bs 
9.6 22.6 2.8 13.2 51.8 135.2 


1 President, Chapman Engineering Co., Mt. Vernon, Ohio. This paper 
presented at National Meeting of the A.S.M.E, Fuels Division, St, Louis, 
October 10-13, 1927. 


N,_ B.t.u. low value 





With agitator: 
oo 2. ck 
4.68 26.6 2.8 14 
Increase in capacity 46%. 
Increase in heating value 12%. 


N. B.t.u. low value 


7 ~=51.19 151.4 


The following data 
ce” 


are given not because they are “typi- 
They should be but are not. They represent what is 
being done with a Chapman producer in an unusually well 
managed steel works. 

Actual results obtained from this producer using Eastern 
gas coal and operating with steam jet blower, during period 
March 23 to March 29, 1926. 


Steam Press. Blast Pres. Blast Temp. 


(av. for day) (av.in HO) (av.) °F. 
NN BY 5 ong Usnc cease 92 7.2 123 
OS eer 90 74 125 
Ee ere 83 6.1 119 
SS 90 7S 125 
RE 3 cos Sie atc 80 4.3 117 
a ere 67 3.8 115 
ON ee 73 §2 118 


The average gas analysis for the entire week obtained from 
seven 24-hour continuous samples was: 


co Ill. H co CH, 


’ B.t.u. 
4.3 6 12.2 26.8 3.4 160 


Average gasification rate for the entire run was 3,600 pounds 
of coal per hour or 46 pounds per square foot per hour. 
On March 30 a large Coppus turbo blower was installed 
and the average analysis over a 96 hour period was as 
follows: 
CO, CO H Ill. CH, B.t.u. 
4.1 26.2 10.2 8 3.9 158 
This was based on four 24-hour continuous gas samples. 
The average coal gasified per hour was increased to 4,800 
pounds or 61.5 pounds per square foot per hour. 


Water Jacketed Producers 


It is most economical to operate a producer at a tem- 
perature hot enough to make a small amount of clinkers 
all of the time. 
clinkers to build out on the side walls until the gas maker 
manifests sufficient zeal to poke them off. 
wall is desirable if the producer is not to be poked at all, 


But it is not good economy to permit the 
A water-cooled 


as otherwise it is necessary to used an excessively large 
amount of steam in the blast in order to prevent the ashes 
from sticking to the wall. Water jacketed producers are 
common in Europe but rare in this country. 

A year ago the writer had an opportunity to operate a 
The 
generator had partially water-cooled walls and a mechani- 


mechanical water gas generator as a gas producer. 


cal clinkering beam 12” high slowly revolving over «he 
grate. 
ducer was 100 pounds per square foot per hour, which js 


The rate of gasification while operating as a gas pro- 


eight times as much as any hand-poked producer can be 
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operated and twice the capacity of most mechanical pro- 
ducers. For three days no poker or measuring rod of any 
kind was put into the producer. Analyses were made every 
half hour for CO,; these were checked with eight hour con- 
tinuous samples. The average was 5.5%. No analysis was 
as high as six per cent and none as low a four per cent. 
This remarkable uniformity while operating at an unheard 
of high rate was due to the very complete mechanical agita- 
tion we had devised for the bottom of the water gas gen- 
erator. 


An adaptation of this mechanical water gas gen- 


erator to a gas producer is now being made. 
Regulating Devices 


For the past 22 years the author has advocated the use of 
more regulating devices for gas producers but the trade has 
not cared to bother with them. However, during the past 
year the situation has improved and now most of the lead- 
ing manufacturers of gas producers include some indicating, 
recording and regulating equipment with every producer 
sold. ‘The most important of these devices are: Pressure 
Regulator for maintaining constant pressure in the gas main, 
Recording Pyrometer for the temperature of the gas leaving 
the producer, Recording Thermometer for the mixture of 
air and steam in the blast. U tubes for indicating the pressure 
of blast beneath the fire-bed and also pressure of gas above 
the fire-bed or in the gas main, and a Steam Gauge. Some 
of these devices if intelligently used will save enough fuel 
to pay for their cost in a month. None of them require more 
Another “instrument” 
that most producer gas houses require is an ordinary broom. 
It is wasted. If 
some of our producer gas houses were kept cleaner the man- 
ager might sometimes visit them and see where he is wasting 
his stockholders’ money. 


than six months to pay for their cost. 


In a dirty building fuel is never saved. 


The most largely used mechanical producer in Europe is 
the Kerpely. In the United States it is only adapted for 
gasifying coke as it provides no surface agitation, which is 
very necessary for bituminous coal. The water jacket used 
with all Kerpely producers prevents clinkers from adhering 
The unusually large tuyere box of the 
Kerpely producer spreads the air blast and breaks the clink- 
It also gives about the 
right amount of agitation to the lower portion of the fire bed ; 


to the side walls. 
ers in a very satisfactory manner. 


that is provided the ashes can be kept at a substantially con- 
stant level about 9” above the top of the tuyere box. This 
however is a bit too exacting for the ordinary hit-or-miss 
American gas maker, and has only been accomplished satis- 
factorily in illuminating gas works where gas is made for 
sale instead of incidental to the manufacture of steel or 
some other product. 


Producer Gas from Coke 

A modified type of Kerpely producer is made by The 
United Gas Improvement Company and also by the Koppers 
Company. Both machines give excellent results when prop- 
erly handled. These producers are designed especially for 
gasifying the cheaper grades of coke, the gas being used 
primarily for heating coke ovens. A full set of auxiliary 
equipment is always provided and is of invaluable assist- 


ance in maintaining the excellent efficiency and high degree 
of uniformity which is standard practice. 

The coke used is usually about the following size: 

1% to 4%—50%, 4% to 4—25%, under 4—25%. 

One company reports the following average: 





On 1” On 34” On 4” On 4%” Through %” 
17% 22% 24% 24% 15% 


This is much smaller fuel than is used in bituminous 
coal practice, which usually demands run-of-mill crushed 
to pass through a 4” ring. The gas made from the above 
size coke averages about 125 B.t.u. It seldom is less than 
120 B.t.u. nor more than 130 B.t.u. The normal capacity of 
the producer is 24 tons a day for the eight foot inside diame- 
ter size and forty tons for the ten foot six inch size. 

The analysis runs as follows: 

co, O, co H 


’ CH, N 
4.to8. .0Qto.2 24.to30. 10. to 13. 


.2to.6 52 to 55. 

Both the United Gas Improvement Company and the 
Koppers Company control to a certain extent the operation 
of their equipment after it is sold and therefore are able to 
prevent the slip-shod, guessing methods which have been so 
prevalent with bituminous coal gas producers in many of 
our steel and glass works. 


Producer Gas from Oil 


During the past twenty years a few oil gas producers have 
come upon the market for a brief period and then have been 
withdrawn. Recently some real progress has been made 
with an oil gas producer used in connection with a 25 H.P. 
gas engine. The fuel per H.P. approaches Diesel results 
and the equipment is very much less expensive. The pro- 
ducer is about twice the size of a muffler on an automobile. 
Nothing as yet is being offered to the trade. 

It is a long journey from the hand-operated gas producers 
of twenty years ago costing $2,500 to a completely automatic, 
water-jacketed producer costing four times that amount and 
having a capacity five times as great, complete with a full 
set of regulating devices, and requiring no hand-poking what- 
ever. But I venture to predict that the trade will ultimately 
demand such a producer. Already it is almost accomplished. 


Gas Producers for Boiler Heating 


When such a producer becomes an accepted fact, new uses 
will be found for producer gas and both larger and smaller 
sizes will be made. The most important of these new uses 
will be the heating of steam boilers. The recent experiments 
of the British Government with a Wollaston producer 
located directly under a Cochran boiler have shown some of 
the possibilities in this field. Because there was no auto- 
matic feed and no automatic agitation of the surface of the 
fuel bed in the Wollaston producer it was necessary to use 
coke breeze instead of bituminous The breeze con- 
tained 22.4% moisture and 18.5% ash and average 9,000 
B.t.u. per pound. Ordinarily with this fuel the steam gen- 
erating efficiency would be about 55% but with the special 
gas producer located directly beneath the boiler the ef- 
ficiency was 80%. The stack gas contained 17.2 CO, and 
no smoke was made. All the steam required for blasting 


coal. 











DeEcEMBER, 1927 


THE GLASS INDUSTRY 


291 





the producer was obtained from the feed water pump ex- 
haust. Full steam pressure was obtained in fifteen minutes 
on Monday mornings after the week-end shut down. 

It is stated that hand operated producers of the Wollaston 
type using coke breeze are best adapted to boilers of from 
100 H.P. to 200 H.P., but we see no reason why a com- 
pletely mechanical producer of almost any desired capacity 
cannot be developed especially for boiler firing. Such an 
installation should have all of the advantages of pulverized 


coal and none of its disadvantages. The author believes 
that the underfeed producer possesses special merit for this 
purpose. 

With the economic possibilities of producer gas as a 
boiler fuel once established, new types of boilers will be 
developed to take advantage of the possibilities of the new 
fuel. This will come later and inevitably. 

[The author’s closing remarks on producer gas for trucks and 
tractors have been omitted..—Epiror. ] 





The Detection of Selenium in Decolorized 
Bottle Glasses 


A paper by E. J. C. Bowmaker and J. D. Cauwood read 
at the October meeting of The Society of Glass Technology 
at Sheffield, England, has been reviewed in The Pottery 
Gazette and Glass Trade Review of November 1, as 
follows: 

The essayist mentioned that, in connection with control 
work in a glass factory at which flint glass containers were 
made, it was occasionally desirable to examine bought flint 
cullet, and in view of the fact that either or both selenium- 
decolorized or manganese-decolorized cullet might be offered 
for purchase, it was of some interest to be able to distinguish 
the one kind from the other. With the object of devising a 
routine test for bought flint cullet, a method for detecting 
selenium in decolorized glasses was sought, and as no sim- 
ple method appeared to have been described in technical liter- 
ature, an investigation was undertaken to work out the de- 
tails of a suitable test. 

Owing to the fact that selenium in decolorized glasses 
was only present to the extent of about 0.001 per cent., 
it was clear that a very delicate test was required to detect the 
selenium, and therefore it was decided to determine the pos- 
sibilities of making use of the green coloration produced by 
codeine and selenious acid in sulphuric acid. It must be 
noted that Schmidt (Arch. Pharm., 1914, 252, 161) stated 
that 0.01 gram of codeine phosphate in 10 c.c. of concentrated 
sulphuric acid would detect 0.00005 gram of selenious acid; 
therefore it appeared that the selenious acid-codeine test 
would have the required delicacy. 

The preliminary work that was undertaken in this con- 
nection was described at considerable length by the essayists, 
as well as the way in which a standard procedure was ulti- 
mately developed, aided by advice from independent ob- 
servers. The finally amended procedure resulted in the fol- 
lowing standard practice: “To 2-3 grams of the finely 
powdered test glass, placed in a 25 to 30 c.c. platinum cru- 
cible, 15 to 20 c.c. of hydrofluoric acid and 2 c.c. of strong 
nitric acid are added. The solution is evaporated to dry- 
ness on a water-bath at a temperature of about 90° C., with 
occasional stirring with a platinum wire during the early part 
of the evaporation. To the residue after evaporation, 4-5 
c.c. of strong nitric acid are added, and the solution again 
evaporated to dryness. The residue is then dissolved with 
5 c.c. of 1:1 nitric acid and turned out into a 100 c.c. beaker 
with as little water as possible. The resulting solution is 


then divided into two equal portions, and each part treated 
separately as follows: 

1, With the first portion a test for manganese is carried 
out by making the solution from the test glass up to 50 
c.c. in volume with 1:1 nitric acid, and then adding 10 c.c. 
of N/100-silver nitrate solution. The beaker containing 
the solution is then stood on a hot plate, and about half a 
gram of ammonium persulphate added. When the mixture 
becomes hot, the pink color of permanganic acid will appear 
if manganese is present. 

2. (a) If manganese is absent, then the second portion 
of the glass solution is treated in the normal way, i.e, 
10 c.c. of sulphuric acid is added, the nitric acid and 
water evaporated off, cooled, and tested with codeine as 
already described. 

(b) If, on the other hand, manganese is present, the 
solution from the glass is diluted to about 60 c.c. and 
bromine water added until the color is fairly strong. 
Ammonia is then added until the solution is faintly alka- 
line, after which the solution is brought rapidly to the boil 
and then filtered. The precipitate, which contains the man- 
ganese, is washed once with hot water and then rejected. 
The filtrate is treated with 10 c.c. of strong sulphuric acid 
and evaporated on a hot plate until the sulphuric acid has 
fumed for a few minutes. The solution is then allowed to 
stand until quite cold, when a piece of codeine sulphate about 
the size of a pin’s head is added and stirred until dissolved, 
the solution then being heated to the fuming point, when a 
green coloration denotes the presence of selenium. 

The ‘trustworthiness of the above procedure was tested 
by applying it to manganese decolorized glasses free from 
selenium, to selenium decolorized glasses free from man- 
ganese, and to mixtures of manganese decolorized glass and 
selenium decolorized glass, and in every case the correct re- 
sult was obtained. In fact, in a large number of tests the 
above procedure proved to be quite satisfactory for the de- 
tection of selenium in decolorized bottle glass. 

It was, of course, important to ensure that the reagents 
were free from substances which interfere with the test, 
and also it was.important to avoid contamination with copper, 
as during a recent series of supplementary tests it was dis- 
covered that under certain conditions copper in sulphuric 
acid will cause a green coloration when the codeine test is 
applied. 
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The Use of Color in the Glass Industry 


The great increase in the use of color for decorative pur- 
poses since the close of the Great War is one of the most 
interesting developments of the post-war period. Manu- 
facturers who have sensed the growth of this tendency early 
are now reaping a harvest that is showing itself on the credit 
side of the ledger. 

Just what has been the underlying, psychological cause of 
the prevailing taste for gay colors would be difficult to for- 
mulate. It may have come as a natural reaction against the 
gloom, caused by years of suffering through which the world 
has gone since 1914. It may be a belated revolt against 
“Victorianism,” characterized by the high silk topper and 
Prince Albert coat of our fathers, the indescribable apparel 
of the feminine part of the population of that time; against 
the architecture of Mansard, the interior decoration and other 
atrocities of that period of our history. Color is here, and— 
let us hope—to stay. Even mere man is today wearing 
neckties, socks and handkerchiefs that only a few years ago 
none but the hardiest of young bloods dared to display. 

Color, judiciously applied has become the keynote of 
modern interior decoration, of glassware, china and pottery. 
Houses are built of multi-colored bricks, with roofs of an 
amazing variety of color. The use of color in the automo- 
bile industry is acknowledged as being one of the most pow- 
erful stimulants of sales ever adopted by an industry always 
on the alert for improvements and new sales appeal. A well- 
known make of portable typewriters, made especially for use 
in the home, is now being offered for sale in a variety of 
colors, to harmonize with home surroundings, and to please 
the individual taste of the prospective owner. Examples of 
this sort might be multiplied almost indefinitely. 

The glass manufacturer, who in the past has stressed the 
importance of good design is turning more and more to the 
use of color, in order to give to articles in common use the 
added charm of coloration. Glassware, which upon careful 
inspection shows all the earmarks of mass production, can 
nevertheless be made a thing of beauty, and can become 
available through its low price to the purchaser of small 
means. Colored glassware, and ware with a beautiful luster 
is being offered for sale in five and ten cents stores. 

To be able to create a new color which will find public 
favor is an accomplishment that may mean a change in pre- 
vailing taste, and is sure to result in increased profits to the 
manufacturer fortunate enough to originate it. Though 
others may imitate, the originator will have the cream of the 
market, while the late comers may be faced by another change 
in taste, just as they are getting down to mass production. 

But, after all, the present taste for color may run its 
course, and disappear with the changes in fashion. How- 
ever, there is another application of the use of color in the 
glass industry, yet in its infancy, which is not based on the 
whims of the moment, but on a solid, scientific foundation. 
It has been known for years that chemicals and pharmaceuti- 
cal preparations must be protected from the action of light 
and heat rays, to prevent decomposition and chemical change. 
The study of the effect of radiations, received from the sun 
in the form of infra-red-, light-, and ultraviolet rays, on 
substances preserved in glass has had the attention of scien- 
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tists. But the results have not found their way to a practi- 
cal application in the glass factory, except in a haphazard, 
rule-of-thumb manner. We have had with us in the past the 
brown, greenish and yellowish bottle for beverages, now for- 
bidden. Everyone knows the blue-colored bottle of the phar- 
macist. Recent studies have shown that while these colors 
afford a certain protection against radiations of various 
wave-lengths, their selection has been made in a hit and 
miss fashion, not based on definite, scientific knowledge with 
regard to the absorption of rays, and their effect on the article 
in the container. 

The present tremendous interest in ultraviolet transmitting 
glasses has brought to a focus the efforts of technical men 
and scientists to produce glass having definite properties with 
regard to a well-defined portion of the solar spectrum. It 
will follow, as a natural consequence, that there will arise a 
demand for the production of glass that will absorb—or 
transmit—other portions of the spectrum. In other words, the 
future holds promise of complete control of the effects of 
radiation of any wave-length. 

Until a few years ago, the impression prevailed that only 
radiations of short wave-length, the “chemically active” rays, 
had to be excluded, to effectively protect pharmaceuticals, 
preserved foods, beverages, etc. Research work of later date 
has shown that other parts of the spectrum, easily trans- 
mitted through colored glass now in use, is absorbed by the 
materials which it is desired to preserve, and may cause 
chemical changes in them. 

To the glass container industry, making a product that 
must be low-priced, the use of color may prove as important 
as it is at present to the manufacturer of ornamental glass 
and hollow ware. The flat glass industry is experiencing at 
this time one of its most interesting phases of development, 
through research work which has resulted in producing ultra- 
violet transmitting glasses. A similar field for expansion 
lies before the glass container and bottle industry, by making 
use of coloring materials, with the definite object to increase 
thereby the usefulness of their product to the consumer. 

The price to pay will be confined practically to the ex- 
pense of carrying on the necessary investigations. The cost 
of the coloring materials, needed to obtain the desired colors, 
is so small as to be negligible, in comparison to the increase 
in sales which is bound to follow the adoption of a well- 
defined, scientific policy with regard to the use of color, as 
an aid in preserving food and medicine. 


Bulletin 441 “Productivity of Labor” Now Available 


The Bureau of Labor Statistics, United States Department of 
Labor, has just. issued Bulletin 441, a 212-page paper-bound vol- 
ume on the “Productivity of Labor in the Glass Industry.” Copies 
may be obtained from the Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., at forty cents each. 

This bulletin was prepared by Boris Stern, of the Bureau staff, 
after a thorough personal investigation completed last spring of 
conditions in the industry, and contains a large amount of valuable 
information on the cost of production of glass, including bottles 
and jars, pressed ware, blown ware, window glass and plate glass. 

Part of this matter was reviewed in advance and at length in 
an article entitled, “Displacement of Labor by Machinery in the 
Glass Industry,” which appeared in THIs JouRNAL, in two parts, 
in the May and July, 1927, issues. 

In the completed bulletin now available all of the important 
methods of glass production are briefly described and the develop- 


ment of glass-making machinery traced. The effects of the tre- 
mendous industrial revolution brought about in the industry by 
semi-automatic and automatic machinery are shown. 

Man-hour output and direct labor costs for the various kinds 
of ware are tabulated in elaborate detail. Statistics are given, 
for instance, of labor cost per box of window glass made on 
machines of cylinder type in 6, 8 and 12 machine units and on the 
Fourcault type, in 4, 6 and 8 machine units, for single and double 
strength glass. Wage rates are shown separately for each of 
the workmen’s operations and their output under various conditions 
is tabulated. 

Tables show the man-hour output and labor costs of casting 
rough plate glass by both the standard “discontinuous” process 
and the continuous process and by departments, such as casting, 
grinding and polishing, and cutting. Wages and labor costs per 
hour are given for each individual workman. 

Eight tables, filling many pages, summarize the production and 
labor cost in bottle making, pressed ware, lamp chimneys, bulbs, 
tumblers, tubing, window and plate glass by hand and by machine. 

No such comprehensive survey relating to production costs of 
the glass manufacturing industry as that given in this bulletin 
has been issued by the Government since 1917, when Miscellaneous 
Series Bulletin No. 60 was published by the Bureau of Foreign 
and Domestic Commerce of the Department of Commerce, giving 
the results of the investigation begun in January, 1916, under the 
authority of Congress. 


Bureau of Standards Withdraws Circular on 


violet Glasses 


Ultra- 


The following letter has been issued by the Bureau of Standards: 
October 21, 1927. 
Subject: Letter Circular 235, and first and second revisions. 
The ultraviolet spectral transmission of various 
new glasses and window glass substitutes, used in 
therapy. 

The original and revisions including the second revision of Sep- 
tember 29th, 1927, are withdrawn from circulation pending the 
analysis of new and important information on this subject. 

There has apparently been confusion in interpretation of certain 
statements with regard to the comparative values of these new 
glasses for use in windows subject to incident sunlight and the 
interpretation of laboratory measurements on such glasses. 

The bureau therefore desires the opportunity for further study 
of the matter, including sunlight tests. 

Respectfully, 
(Signed ) 


Grorce K. Burcess, Director. 


Ceramic Investigations at the Bureau of Standards 


The National Bureau of Standards of the U. S. Department 
of Commerce has issued with the approval of the director, Dr. 
George K. Burgess, a 24-page multigraphed report on the 
Bureau’s activities in the ceramic field during the past year. 

The principal work in glass recorded in the report has been 
in connection with a study being carried on with the assistance 
of the Navy Department to determine the conditions affecting the 
quality of optical glass during melting, molding, and annealing. 

During the past year five different kinds of glass were made 
as follows: borosilicate crown; light barium crown: barium 
flint; medium flint; and dense flint; the indices of refraction 
and dispersion being respectively, 1.517—64.0, 1.574—57.7, 1.605— 
43.3; 1.620—36.6, and 1.650—33.0. As a result of this work 
approximately 22,500 optical blanks of various shapes and sizes, 
weighing approximately 2,600 pounds, have been delivered to the 
Naval Optical Shop to be used as replacements and in the con- 
struction of new optical instruments. 

The production of relatively small pieces of good optical glass 
does not, in general, involve much difficulty, but large pieces are 
difficult to procure. Hence some trials to produce a large blank 
such as might be used for a reflecting telescope have been made. 
A circular cast iron annealing furnace 79 inches in diameter and 
18 inches deep (inside) was lined with friable brick and about 
800 pounds of molten glass poured into it. This furnace was 
surrounded by electrical resistance coils and well insulated with 
diatomaceous earth. Although the glass in this first test cracked, 
enough information was obtained to justify a second attempt in 
which approximately: 3,500 pounds of glass was used. 
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Mu tiece Grass Feeper. U. S. 1,647,746. Nov. 1, 1927. Karl 
E. Peiler, West Hartford, Conn., Assignor to Hartford-Empire 
Co. Filed 3/31/21. The method of 
feeding molten glass which comprises 
flowing the glass out of a container 
in an unsupported stream into a 
heated chamber, and winding the 
stream successively on a series of 
punties which are moved into and 
out of the chamber, then, when used 
for incandescent lamp bulbs, marver- 
ing the gather so obtained. 





PerruMe Botte. U. S. 1,647,175. Nov. 1, 1927. George 
Grunberg, New York, N. Y. Filed 10/16/26. A perfume bottle 
of clear glass having a flower therein indicative of the perfume, 
said flower being made also of glass and colored in simulation 
of the natural flower, said colored glass flower being supported 
in fixed relation in the bottle clear of the walls thereof by means 
of a glass stem in simulation of the stalk of such flower and 
integrally united with and forming a unitary extension of a 
portion of a wall of the bottle. 





Manuracture oF SHEET Grass. U. S. 1,643,680. Sept. 27, 
1927. Harold R. Schutz, Toledo, O., assignor to the Edward Ford 
Plate Glass Co. Filed 12/27/26. 
In combination, a conveyor for 
receiving sheet glass from a 
forming source and conveying 
it away from such source, a 
severing bar pivotally carried 
by said conveyor and adapted 
to be swung downwardly to in- 
operative position or disposed in 
usable position with its cutting 
edge projecting above the con- 
veyor surface, means for releas- 
ably holding the bar in usable position, and means disposed above 
the conveyor and adapted to cooperate with said bar when in 
usable position to effect a severing of the sheet as the conveyor 
advances and while the sheet is in an unset condition. 











MetHop AND APPARATUS FOR WorKING Quartz. U. S. 
1,645,086. Oct. 11, 1927. Edward R. Berry, Malden, and Philips 
K. Devers, Lynn, Mass. Assignors to General Electric Co. Filed 
9/20/23. The method of converting a solid silica rod to tubing 
which consists in heating a portion of said rod to plasticity, form- 
ing a depression therein of materially lesser diameter than said 
rod, applying a gas under pressure to expand the softened portion 
into tubular form and then advancing the heating and expansion 
of said rod to an adjoining portion. 


MetTHop AND APPARATUS FOR MANUFACTURING GLASSWARE. 
U. S. 1,645,684. Oct. 18, 1927. William Emil Bock, Eagle Point 
Colony, O., Assignor to the 
Erie Glass Co. Filed 6/11/23. 
‘The method of making sheet 
glass, consisting in generat- 
ing molten glass in sheet 
form a source of supply and 
passing the formed sheet 
downward, chilling strips of 
glass at spaced intervals 
crosswise of the sheet below 
stretching temperature, sus- 
taining the weight of the 
sheet by contact with said 
cross-bars successively dur- 
ing the time that each cross-bar constitutes the uppermost bar in 
the sheet and releasing each bar at substantiaily the instant when 
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another bar is chilled above it and before the glass between the 
bars is hardened beyond the stretching stage. 

APPARATUS FOR MAKING LAMINATED Grass. U. S. 1,645,580, 
Oct. 18, 1927. Edward S. Bock, Croydon, Ind. Filed 2/19/23. 
Means for circulating liquid in 
a heated condition and at dif- 
ferent pressures during successive 
stages and within a closed cham- 
ber within which is positioned a 
hermetically sealed container for 
a plurality of glass sheets with 
an interposed layer of adhesive, 
whereby heated liquid may be circulated for a required period of 
time to render plastic said adhesive layer and subsequently thereto 
the liquid is circulated under pressure so as to so act upon the 
container and the contents thereof as to effect the union of the 
glass sheets by the plastic interposed layer. 





GLAssS-ForMING Macuine. U. S. 1,642,828. Sept. 20, 1927. 
John F. Rule, Toledo, O., assignor to Owens Bottle Co. Filed 
4/19/23. An object is to provide practical means for guiding ' 
charges of glass into the molds without interfering with the sub- 
sequent positioning and operation of the blow heads and without 
the necessity of withdrawing the guiding means. To this end, 
the invention in its preferred form comprises individual guides, 
each having a fixed position relative to the mold carriage and to 
its blank mold while the latter is in charge receiving position. The 
mold closure, or blow head, is designed to be brought downward 
past or through the guide into mold closing position without inter- 
ference between said head and the guide. 


METHODS OF AND APPARATUS FOR ForMING SHEET Gtass. U. S. 
1,645,053. Oct. 11, 1927. George E. Howard, Butler, Pa., 
assignor to  Hartford- Em- 
pire Co. Filed 2/6/26. <A 
pair of rolls is provided for 
forming a sheet or plate from 
the glass which flows through 
the orifice, and for advancing 
the sheet or plate, preferably in 
a vertical direction. The 
lower faces of the rolls extend 
into the dished portion of the 
drawing ring or at least to a 
point below the orifice thereof, 
so as to engage the glass at a 
point close to the orifice. 
Also means for either cooling 
or heating the glass adjacent 
to its point of entry between the rolls, and for heating 
er cooling the sheet as it leaves the forming rolls,.to avoid 
sagging, cracking or uneven bending. 

















APPARATUS FOR Propuctnc Moip CHarces or Morten Gtass. 
U. S. 1,642,968. Sept. 20, 1927. William J. Miller, Swissvale, 
Pa. Assignor to Hartford-Empire Co. Filed 9/23/19. Com- 
prises improvements in the shear mechanism employed to detach 
the masses of glass or mold charges discharged or extruded 
from the discharge port or outlet of the feeder. 


Giass-Cuttinc Macuine. U. S. 1,642,839. Sept. 20, 1927. 
Thomas H. Chadwick, Pittsburgh, Pa. Filed 4/11/25. It is pro- 
posed to provide traveling tables on which sheets of glass may be 
placed, and to provide means for moving the glass automatically 
beneath adjustable scoring devices, first in one direction and 
then in a direction at right angles to the first cut. Also means 
for continuously moving the tables in one direction and to provide 
in a single machine, a plurality of tables whereby the cutting 
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may be continuously and rapidly carried out. Also means for 
automatically removing the scored sheets from the tables, for re- 
moving chips of glass from the tables, and automatic means for 
controlling the movement of the tables so as to properly present 
the glass beneath the cutters in such manner as to effect the right 
angle scoring. % 


Process oF MAKING SHEET GLAss. U. S. Re. 16,755. Oct. 4, 
1927. Lee Showers, Charleroi, Pa., assignor to Pittsburgh Plate 
Glass Co. Filed 10/19/26. 
A process of making a glass 
shett, particularly adapted to 
thick colored glass, such as 
“Carrara” which consists in 
forming the sheet at a re- 
latively high rate of speed 
from a body of molten 
glass, feeding the sheet into 
and partially through a lehr 
at the speed of its formation, 
and then feeding it onward through the lehr at a lower rate of 
speed. The process is designed to produce glass having a fire 
polished upper surface requiring no grinding and polishing and a 
lower surface which is substantially true and flat so that no grind- 
ing is required. 





DeEcoRATED GLASSWARE AND Process. U. S. 1,647,362. Nov. 
1, 1927. Robert S. Hughes, Beaver, Pa., Assignor to the Decal 
Products Co. Filed 1/21/27. A transparent glass plate or the 
like, having on the undersurface thereof a design of metallic 
color, and a backing for the design of vitreous enamel, the design 
and the enamel being fused together and to the body behind the 
display surface thereof, so that the design is viewed through a 
transparent surfacing to receive therefrom a lustrous or polished 
effect. 

Giass-PottsHinc Apparatus. U. S. 1,644,379. Oct. 4, 1927. 
Halbert K. Hitchcock, Pittsburgh, Pa., assignor to Pittsburgh 
Plate Glass Co. Filed 12/9/24. 
The combination with a series of 
runners mounted for rotation 
and each provided with an an- 
nular series of polishing blocks, 
means for driving the runners, 
and glass supporting means 
mounted for movement beneath 
the runners, of means for sup- 
plying a cooling flow of air 
downwafd upon the annular 
surfaces over which the runner blocks pass in their movement 
of rotation about the axes of the runners. 








Lenr Conveyer. U. S. 1,646,047. Oct. 18, 1927. Percy Q. 
Williams, Huntington, W. Va. Filed 6/3/22. The combination 
of a conveyer for bottles to be rolled on their sides, of a series 
of nozzles to direct blasts of air transversely of the conveyer, 
adjacent nozzles directing the air blasts in opposite directions 
whereby the air blasts may cool and roll the bottles. 


Giass-Drawinc Apparatus. U., S. 1,643,184. Sept. 20, 1927. 
Arthur E. Spinasse, Mt. Vernon, O. Filed 9/9/26. The margin 
portions of the sheet frequently break 
off and fall down into the bath of 
molten glass and upon parts of the 
apparatus, doing injury to these parts 
and resulting in the drawing of im- 
perfect glass. According to the in- 
vention rolls 25 and 26 are provided 
at a point to catch and divert the fall- 
ing particles of glass into the catch 
pans 27 and 28 provided to receive 
same upon the furnace roof 5 adjacent 
the furnace opening 6. The rolls 25 
and 26 are both urged yieldably against 
the glass sheet 7, and to this end 
such rolls may be carried by the de- 
pending arms 27 of the bell crank levers fulcrumed at 28 upon 
the lehr wall or other support and having the companion angularly 
projecting arms 29 provided with the adjustable weights 30 by 





which the pressure exerted by the rolls against the sheet and 
against one another through sheet may be regulated. 


APPARATUS FOR MAKING REENFORCED GLASs Tite. U. S. 1,644,- 
349. Oct. 4, 1927. William Owen, Pittsburgh, Pa., assignor to 
“x Pittsburgh Plate Glass Co. 

Ye Filed 3/18/26. The sections 

ely mel it ys of wire mesh are positioned in 

. 4 = the glass sections with their 


J A ad ends short of the ends of such 
; glass sections, so that the mesh 
is protected 











against rusting, 








c| a which often occurs with wire 
== reenforcing, beginning at the 
RCN ends and working inward very 
—> considerable distances. Further 
wile a objects of the invention are the 
‘ provision of improved means 
oe e for severing the wire mesh and 
23 Narre the glass into sections, for shap- 
“A Ta ing the ends of the glass sec- 
a tions thus severed and _ for 

bad handling sections. 


METHOD AND APPARATUS FOR DRAWING SueEet Gass. U. S. 
1,647,403. Nov. 1, 1927. Enoch T. Ferngren, Toledo, O., Assignor 
to the Libbey-Owens Sheet Glass Co. Filed 10/29/24. <A pair 
of members with their adjacent sheet-engaging faces slightly 
tilted with respect to each other are positioned directly above the 
sheet edge forming devices in such a manner that the plastic 
glass forming the sheet edge which is fed up by these devices, will 
be grasped between the pair of members and drawn upwardly and 
outwardly while still plastic. 

DecoraAvED GLASS OpyECTS AND METHOD oF PROTECTING THE 
DecorATED Surraces. U. S. 1,646,468. Oct. 25, 1927. 
Warga, New York, N. Y., Assignor to Pyrocolor Corp. Filed 
4/2/24. The method of decorating glass objects and protecting 
the decoration which consists in printing the color design on the 
surface by decalcomania transfer, applying a coating of weather 
and acid-proof enamel over the color and then heating the glass 
to a temperature sufficient to fire the color, the material of the 
color and of the enamel having been previously so compounded 
as to fuse at a temperature below the fusing point of the glass. 


Kalman 


MACHINE FOR SHAPING ENDs oF GLAss Tuses. U. S. 1,643,215. 
Sept. 20, 1927. Robert H. Koenig, Haddon Heights, N. J., assignor 
to Ruth Glass Co., Consho- 
hocken, Pa. Filed 8/7/24. 
A machine comprising means 
for feeding the tubes or 
blanks continuously and suc- 
cessively through a series of 
operations involved in form- 
ing the vial. In this machine 
the various operations pro- 
ceed continuously, the oper- 
ating elements used in the 
final operation working upon 
one blank simultaneously 
with the elements employed 
in the preceding operations 
working upon the various 
succeeding blanks, so that 
there are no periods of idle- 
ness for any of the operating elements. As a result of this con- 
t'nuous and simultaneous operation the output of the machine per 
unit of time is considerably greater than that of machines in which 
cach blank must be carried through all operations before a suc- 
ceeding blank can be started. 








METHOD FOR GRADING AND DeiverInG SAND To GLASs-GRIND- 
NG Macuines. N. S. 1,640,029. Aug. 23, 1927. James W. Cruik- 
shank, Pittsburg, Pa., assignor to J. W. Cruikshank Engineering 
Co. Filed 5/5/22. In the method of grinding plate glass, the steps 
consisting of feeding coarse and medium coarse sand to the glass, 
continuously regrading this sand, and then feeding to the glass 
successive portions of a single continuous deposit containing a 
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perfect sequence in a common horizontal plane of sand grains 
graded in accordance with the linear dimensions thereof. 


METHOD OF AND APPARATUS FOR FoRMING SHEET GLAss. U. S. 
1,645,054. Oct. 11, 1927. George E. Howard, Butler, Pa., 
Assignor to Hartford-Em- 
pire Co. Filed 10/13/26. 
The method of forming 
sheet glass, which comprises 
flowing glass from a molten 
hath, to form a pool, draw- 
ing a sheet from said pool, 
cooling the glass adjacent to 
said pool to such an extent 
as would determine the thick- 
ness of a sheet drawn from 
an open bath at a given rate, i 
and restricting the flow of me 
glass from said bath to the 
pool to an amount less than required to form a sheet of said 
determined thickness. 





























Giass-FEEpING TroucH. U. S. 1,647,541. Nov. 1, 1927. John 
Rau, Indianapolis, Ind., Assignor to Fairmount Glass Works. 
Filed 1/28/27. <A feeder box associated with the plunger and 
spout of a glass feeding mechanism which secures the discharge 
of uniformly heated glass to and through the mouth of the spout 
to the mould, whereby the gob or gather has a symmetrical shape 
and is of a substantially uniform temperature and_ viscosity 
throughout, particularly when the gobs are of large volume for 
the making of large glass articles. A feature is a dividing block 
or partition in the feeder box such that a plurality of streams 
of glass are presented to the mouth of the spout in opposed rela- 
tion, and said streams of glass are so arranged that the discharge 
to the mouth of the block follow diverging paths so as to encircle 
said mouth. 


GATHERING MEANS FoR GLASS-WorKING Apparatus. U. S. 
1,645,755. Oct. 18, 1927. August Kadow, Toledo, O., Assignor 
to the Libbey Glass Manufactur- 
ing Company. Filed 9/1/22. A 
gathering unit including a ram, 
fluid controlled means for im- 
parting reciprocatory movements 
to the ram, a gathering head 
movably carried by the ram and 
normaliy standing in one position 
of its movement relative thereto, 
and means dependent upon move- 
ment of the ram and automatic- 
ally operable to move the head 
to a different predetermined posi- 
tion relative to the ram when the 
ram is at a predetermined point 
in its movement relative to the control means. 





Giass-BLow1inc Macuine. U. S. 1,647,532. Nov. 1, 1927. 
Edward H. Lorenz, West Hartford, Conn., Assignor to Hartford- 
Empire Co. Filed 9/1/22. An improved blowhead adapted to 
utilize compressed air from a single source of supply to produce 
different pressures for the blowing and holding down operations 
of the blowhead. 


APPARATUS FOR Propucinc Motp CHaArGes oF MoLTeNn GLAss. 
U. S. 1,642,966. Sept. 20, 1927. Wm. J. Miller, Swissvale, Pa., 
assignor to Hartford- 

Empire Co. Filed Aer , 
12/29/25. One of the y 
features of the inven- 
tion is a new and im- BV i 
proved shear mechan- 

ism wherein the shear 
blades are mounted to 
slide toward and from 
each other. Others 
are: a new and iniproved character of shear blades, new and im- 
proved means for providing resilient pressure between the shear 
blades at the point of cutting. New and improved discharge outlet 
construction for the boot or shallow extension of the glass- 
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melting tank or other container. New and improved combined 
blow-back and shear mechanism. 


APPARATUS FOR DrawinG Grass. U. S. 1,643,152. Sept. 20, 
1927. Adhemar A. Debrocq, Fairchance, Pa. Filed 9/9/26. Fre- 
quently the edges or border portions of 
the drawn glass sheet break and the fall- 
ing pieces of glass strike the Fourcault 
supplying float, denting or otherwise im- 
pairing the lips or edge portions of the 
slot through which the border portions of 
the sheet are drawn. The flaps. 19 and 20 
are loosely hinged to the plate provided 
with a slot through which the sheet of 
glass passes, and these flaps extend up- 
wardly in angular relation to the plane of 
the plate 16 and they bear at their upper 
near edges upon opposite sides of the bor- 
der portions of the sheet 7. Falling glass will strike the inclined 
flaps 19 and 20 and be deflected aside by them. The float 11 is 
thus protected from injury. 





APPARATUS FOR FLATTENING SHEET GtAss. U. S, 1,641,918. 
Sept. 6, 1927. Elbridge J. Casselman, of Pittsburgh, Pa., and Nick 
Griffith and Charles E. Johnson, of Jeannette, Pa., assignors to the 
Window Glass Machine Co. Filed 8/16/26. Apparatus for flat- 
tening glass, comprising a chamber having therein a supporting 
body for the glass to be flattened, said body being of a glass-like 
character and having a higher silica content and melting point than 
the glass being worked on. 


REINFORCED PLUNGER AND METHOp oF MAKING SAME. JU. S. 
1,635,439. July 12, 1927. Alexander L. Schram, Hillsboro, II1., 
assignor to Ball Brothers Co. Filed 

Fak 6/14/26. A plunger for glass furnaces 


fad 
oe ee ~ which is reinforced in such a manner 
- | Ly, Z 0 that the danger of the same breaking 
Pi - ad is materially lessened, and in such a 
| * Kj manner that in the event of the plunger 
breaking, the parts will not separate 
ot Y and a portion thereof drop into the 
fod molten glass. The method consists in 
covering a metallic reinforcing mem- 


be 

*. 
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ie 10 ber with a destructible coating of 
oP ; 
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net sufficient thickness to compensate for 
the expansion of said reinforcement 
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/ 

\ 

mee a7 when subjected to heat, surrounding 

. te) je) “ said coated reinforcement with a body 
of plastic refractory material, drying 
said plunger thus formed, and lastly 

heating said plunger so as to destroy said coating. 


Runner Bar FoR PLATE-GLAss-GRINDING MACHINEs. U. S. 
1 643,928, Sept. 27, 1927. Jacob Didion, Valley Park, Mo. 
Filed 10/10/24. <A, plurality of 
runner bar supports, each of which 
is provided with a series of spaced 
apart dove-tailed, wedge-shaped re- 
cesses located above one face of 
said bar, means for securing said 
runner bar supports to said disk, a 
plurality of runner bars, each of 
which is provided with a series of 
spaced apart projections, a wing 
formed integral with each side of 
said runner bars and located ad- 
jacent to and opposite each pro- 
jection, the length of said wings 
being less than the distance between 
the adjacent dove-tailed, wedge-shaped recesses: whereby said run- 
ner bar can be placed in position on or removed: from said runner 
bar support without moving the same the full length of the runner 
bar support, and a locking plate located in the runner bar support 
for holding the runner bar in position. 





ForMING SHEET GLASS FROM REMELTED CULLET. U. S. 1,646,488. 
Oct. 15, 1927. Thomas C. McKinley, Charleston, W. Va., Assignor 
to Libbey-Owens Sheet Glass Co. Filed 1/18/26. In preparing 
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glass for the Colburn machine it has been found that the quality 
of glass can be improved after it has started to run bad by adding 
a slightly higher percentage of cullet than originally. It has 
also been found that cullet which is not foreign cullet gives the 
most beneficial results. A process is here set forth wherein nothing 
but cullet is used to create a mass of molten glass from which 
the sheet may be drawn. The raw materials or batch is introduced 
into a furnace and subjected to heat. The molten glass then flows 
through the refining end and is permitted to overflow a lip upon 
an endless conveyor. <A jet of cold water is brought to play 
upon the hot glass as it overflows the lip, which causes the glass 
to become solidified and broken up into cullet. Any form of 
tank can be used to produce the cullet. The cullet is then piaced 
in a suitable receptacle having connection with a spout, so that 
at intervals the cullet may be discharged in the dog-house end 
of a tank furnace where it is again subjected to heat. The molten 
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A Simplified Optical Pyrometer 

A new and simplified optical pyrometer, completely self-contained 
in compact form and which it is claimed will give accurate read- 
ing at a distance of 10 feet on a %-inch object, has been brought 
out by The Pyrometer Instrument Company, 74 Reade Street, 
New York. 

The instrument is used like a telescope—it magnifies the object 
four times its actual size. The object itself appears in its actual 
colors. The light rays of the object to be measured are concen- 























PYRO OPTICAL PYROMETER 


trated through the objective, shown as (02) on the diagram, in 
such a way that they are thrown on the plane M of the system of 
prisms (P) and are clearly seen through the eyepiece (01). 

The plane (M) of the prism has a small transparent test mark, 
which appears to the eye as a small, clear-cut elliptical ring. This 
ring is lighted by a tiny electric lamp (Q), by pressing the contact 
button D. The lamp receives current from a common dry-cell 
battery B of approximately 60 milliampere and can be adjusted by 
the rheostat W in connection with the milliammeter A. 

This small elliptical ring in the range of vision, which at a 
distance of about forty feet covers an area of a nickel, represents 
the standard brightness, burning with constant intensity by which 
the light of the observed body is compared. 

All to be done is to sight the instrument in such a way that the 
testmark covers the object to be measured, and to adjust the 
brightness of the range of vision until the testmark disappears. 
For this purpose, between 01 and P, a circular color filter has been 
inserted, with graduating density of color (R). This is rotated 


mass then flows through the refining end, cooling chamber, and 
out into the draw-pot, from which a sheet may be continuously 
drawn. By using this process, the amount of dust and dirt, which 
has heretofore been prevalent in the glass tank, is practically 
entirely eliminated. 
New Edition of U. S. Patent Laws 

The Patent Office has issued a reprint of the patent laws 
of the United States, edition of October 1, 1927. The volume 
includes information regarding the constitutional provision, 
organization of the Patent Office, patents, patent litigation, 
restraining trade, design patents, fees, inventions kept secret, 
index, and table of statutes and acts. 

The Patent Office has a limited number of these reprints 
for free distribution. 


Glass Factory Equipment and Supplies 


Most of the information printed in this department comes direct from the manufacturers of the products described. 
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by the adjusting band F and filters the color of the object until 
the brightness of the testmark is matched. The temperature is 
then indicated on the scale S. 

However, since all optical pyrometers work on. monochromatic 
light after sighting, it is necessary to insert the red glass N by 
pushing the switch below the eyepiece, before measuring the tem- 
perature. 

In order to get a clear picture, the eyepiece 01 can be adjusted 
by rotation. In case the distance is less than 6 feet, the objective 
02 should be moved by the guiding button K, below the scale, so 
that the image falls within the testmark. 

The battery B is a common dry-cell battery as used with flash- 
lights. The use of this common type of battery has been made 
possible by developing a special micro lamp which requires but 
€0 MA. Everything has been so simplified that it takes only a 
few seconds to insert a new lamp by loosening screw L. All 
lamps are cemented into a small metal tube, fitted with a groove 
that assures the right position, 





TAKING THE TEMPERATURE 


At a distance of seven feet, the diameter of the range of vision 
is about eight inches. The angle of vision, therefore, is approxi- 
mately 1:10, so that you can easily spot any object in the range 
of vision. At a distance of about 7 feet, the testmark covers an 
area of about one-eighth inch. This shows that objects of minute 
size can easily be measured. This is an achievement attained it is 
asserted by no other pyrometer. 
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The Glass World and What It Is Doing 


News of the Industry 





Glass Container Meeting at Pittsburgh 


At the meetings of the Glass Container Association held at 
Pittsburgh during the progress of the “See What you Buy—Buy 
in Glass” drive late in October, President Ferguson made a force- 
ful address on the Association and its activities. In the course 
of his talk, referring to association officers, he said: 

“Unless they are properly supported they are like a one-armed 
man. Before a one-armed man can clap hands he needs aid; he 
not only needs someone to supply the second hand, but that 
someone must be responsive to the same emotion, the same 
enthusiasm, the same impulse at exactly the same moment, to 
make the work effective. Complete accord is needed for true 
co-operation. 

“One of the difficulties connected with trade association work 
is lack of continuous and responsive interest on the part of the 
membership. 

“Paying our dues promptly does not make a good member 
of us. We may adopt a code of ethics, but unless lived up to 
this code means nothing.” 

He also stated that the association is functioning as well as 
any association he knows of, but that is not enough, and he 
urged better team work, better understanding and closer co-opera- 
tion, deeper interest and more activity so that more progress 
may be made. 

Dr. Herbert Pease, president of the Pease Laboratory, spoke 
on “Research and Industry.” 

Reports were received from. C. H. Werner, chairman of the 
research committee, and J. C. Magness, traffic manager. Mr. 
Magness reported that some delay would occur in the effective 
date of the new rates on glass containers, carload, in Official 
territory, owing to the fact that the railroads had encountered 
an obstacle to the immediate publication of the rates in the form 
of fourth section violations which it was found necessary to 
submit to the Interstate Commerce Commission for the requested 
relief. 

He also discussed the situation as to sand rates, pointing out 
that an early decision was expected from the Commission in 
important cases and that the decision would have a controlling 
effect upon the level of sand rates throughout Official territory. 
He advised against making new complaints on sand as tending 
to delay reductions which would arise from decisions in cases 
now before the Commission. 

Mr. Grimes of the Bureau of Internal Revenue spoke on 
“Standard Depreciation Rates.” 

J. S. Algeo, chairman of the statistical committee, E. G. Acker- 
man, cost accountant, Fred J. Rummel, statistical director all 
made reports. 

J. P. Brunt, president of the Paperboard Industry Association 
spoke on “Association Activities.” 

On Friday morning, Dr. Sumner Ely, professor of mechanical 
engineering, Carnegie Institute and secretary of the International 
Conference on Fuel, spoke on “Fuels.” He enumerated the differ- 
ent sources of power that had been and is now being used and 
showed that coal was the only source known that could be 
depended upon for any number of years. He referred ‘to the 
conservation work being done in the fuel industry. 

J. P. Thomy, president of the Best-Clymer Company, gave an 
address on “How the Glass Man and the Preserver Can Co- 
Operate.” 

E. O. Hiller of the Hartford-Empire Company read a very 
interesting paper on the “Annealing of Glass” and by means of 
a polariscope showed the strains of varying degrees in simple 
glasses and showed how they were classified in connection with 
the work of his company. 

On Friday afternoon, I. R. Stewart, chairman of the pub- 
licity committee, made a report on the Pittsburgh campaign and 
made plans for further work which has been approved bv the 
Board of Directors. 

The Publicity Committee has since recommended that the Board 
of Directors authorize a similar campaign in New York City. 


American Refractories Institute Meeting 


The joint meeting of the American Refractories Institute and 
American Institute of Chemical Engineers will open December 6 at 
Chase Hotel, St. Louis. Dr. E. R. Weidlein, director of 
Mellon Institute, is the president of the American Institute of 
Chemical Engineers, and J. M. McKinley, vice-president and gen- 
eral manager of the Crescent Refractories Company, is president 
of the American Refractories Institute. Both of them will address 
the members. 

The program wil! include a motion picture, “The Story of Fire 
Clay Refractories” ; addresses on “The History and Status of the 
Refractories Industry,” by J. D. Ramsay, president, Elk Fire 
Brick Company; “Problems in the Development and Technology 
of Refractories,” by Stuart M. Phelps, Mellon Institute; “Some 
Special Refractories,” by Prof G. A. Bole, Ohio State University; 
“Developments in Burned Dolomite as a Stable Basic Refractory,” 
by M. E. Holmes and G. A. Bole. Prof. R. K. Hursh will discuss 
“A Laboratory Furnace for Testing Slag Resistance of Refrac- 
tories.” German Laboratory practice will be described and illus- 
trated by slides, by A. P. Green. 

On Wednesday, December 7, an open-forum session will be held. 
A symposium will be conducted for the discussion of problents 
primarily of interest to the chemical industry. Papers will be 
presented by nationally prominent chemical engineers, who are 
considered authorities in their field. 





Building Construction Conditions 


New construction started in the 37 eastern states (about 91% 
of the total in the United States) in October reached a 
total of $562,815,806, according to F. W. Dodge Corporation. The 
above figure was the highest Octcber contract total on record and 
was the fourth largest monthly total on record for this year. It 
was 8 per cent ahead of the September, 1927, figure and 9 per cent 
over the total for October of last year. 

September construction contracts in the 37 states east of the 
Rocky Mountains amounted to $521,611,000, according to 
F. W. Dodge Corporation. This amount was 6 per cent under 
August, and 7 per cent below the total for September of last 
year. Construction in these 37 states includes about 91 per 
cent of the total in the United States. New construction 
started in the 37 Eastern States during the first nine months 
of this year has amounted to $4,796,482,100; compared with 
the total for the same period of last year ($4,840,779,800), this 


figure shows a decline of less than 1 per cent. 


Window Glass Prices Again Reduced 


American Window Glass Company on November 15th notified 
the trade of a reduction in prices. The following discounts, there- 
fore, are now in effect on all orders for A and B qualities, single 
and double strength flat window glass, carload lots, all zones. 

B quality, single strength, first bracket 91 per cent. 

B quality, single strength, above bracket, 90 per cent. 

B quality, double, all brackets, 90 per cent. 

For all A quality single strength and double strength the 
prices will be two points higher than for B quality. At the 
above discounts for A quality there will be no increase in charge 
for paper packing. The above discounts are from the list of 
October 15, 1912. No guarantee against the company’s own 
declines in prices or reductions by competitors will be given. 





Butterworth Bros., Ltd., Extend Their Activities 


In a recent communication Mr. L. Milner Butterworth, director, 
Butterworth Bros., Ltd., stated that on November 12 a new 
works canteen was opened at the Manchester, England, plant 
by R. Carrington Walthew, M.Sc., A. I. C. formerly of the 
Special Brigade of the Royal Engineers. The day was chosen im 
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order that the event might fall as near as possible to the ninth 
anniversary of the Armistice. 

Upon his arrival Mr. Walthew was conducted over the plant, 
which produces both glass for industrial purposes and fine table- 
ware. At the canteen premises he was welcomed by the chairman 
and secretary of the Canteen Committee, which consists of repre- 
sentatives from each of the works departments. The canteen 
occupies two floors and is equipped on the most modern lines. 





Glass Division Program at Atlantic City 


Members of the Glass Division, American Ceramic Society, 
have been informed by C. D. Spencer, chairman of the committee 
on papers and program that the committee will endeavor to present 
at the Atlantic City meeting, next February, a résumé of the 
work of a number of the famous men closely associated with the 
development of the glass industry. Scientists and industrialists are 
included in this list. “Mr. Walbridge, of the Owens Bottle Com- 
pany, will present through Mr. Morrison a paper on the life and 
work of E. D. Libbey and Mike Owens. Mr. Oswald will tell 
you about Commodore Richardson, and Dr, E. W. Washburn, of 
the Bureau of Standards, will present to you a paper on the re- 
searches in connection with glass making of that incomparable 
experimenter, Michael Faraday.” The list of papers to be pre- 
sented will include the following : 

(4) “Glass Manufacturing in Brazil,” by H. Haynes. 

(5) “Glass Industry in Japan,” by K. Fuwa. 

(6) “Determination of Iron in Glass Sand,” by G. E. F. Lun- 
dell. 

(7) “Experiments Concerning a New Method for the Produc- 
tion of Refractories for the Metal and Glass Industries,’ by H. 
Miller. 

(8) “Some Electrical Properties of Glasses Used for the 
Manufacture of Electric Lighting and Discharge Devices,” by 
H. Miller. 

The program committee has a promise of a paper from Prof. W. 
E. S. Turner, and is now endeavoring to obtain a number of 
papers on the various aspects of the new ultraviolet transmitting 
glasses. 





Issue New Edition of Chemical Engineering Catalog 


The twelfth annual edition of Chemical Engineering Catalog has 
been issued by The Chemical Catalog Company, Inc., 419 Fourth 
Avenue, New York This publication, in its twelve years of useful 
service to 25 or more chemical and chemically controlled indus- 
tries, has grown to the point where the 1927 edition contains the 
listings of products of more than 2,000 manufacturers. The volume 
contains 1,16C pages, 8% by 11 inches in size. A flexible leather 
binding of first class quality makes the handling of the book easy 
and adds to its handsome appearance, 

Nearly 300 pages are devoted to classified listings of manufac- 
turers’ and producers’ products, about 800 to descriptions and 
specifications of those products, and about 50 to lists of technical 
books. 

The volumes are distributed by the publishers free to those en- 
gaged as chemical engineers, works executives, consulting, design- 
ing and constructing engineers, chief chemists of industrial and 
research laboratories, heads of chemical engineering departments 
in universities, colleges and technical schools and to technical de- 
partments of the United States and foreign governments and 
libraries, on condition that the recipient returns the copy on pub- 
lication of the next succeeding issue; or it will be sent to persons 
included in the above classification, with the privilege of retaining 
possession permanently, for $3.00, mail or express charges prepaid. 
To others a charge of $10.00 a copy is made. 





Plate Glass Production 


The production of polished plate glass for the month of October, 
1927, according to figures compiled by P. A. Hughes, secretary of 
the Plate Glass Manufacturers of America, was 8,703,214 square 
feet as compared with 9,353,197 square feet produced in the pre- 
vious month, September. The production for October, 1926, was 
11,185,713 square feet. 

The total for the third quarter (October not included) was 
28,837,600 square feet, as compared with 27,916,457 square feet 
produced in the second quarter. The total production for the 
third quarter of 1927 was 4,615,898 square feet less than the pro- 


duction for the corresponding quarter in 1926, which amounted to 
33,453,498 square feet. 





Damaged by Gas Tank Explosion 

The plant of the Pittsburgh Clay Pot Company located on 
the lower North Side of Pittsburgh and adjoining the 
works of the Equitable Gas Company, which were demolished 
when a large gas tank exploded on November 14, was badly 
damaged. The plant of the Rosedale Foundry & Machine 
Company, makers of glass machinery castings, in the same 
neighborhood was slightly damaged. Two of the Standard 
Plate Glass Company's warehouses were also damaged to 
some extent. 





Glass Sand Production in 1926 


The production of glass sand sold or used by producers in 
1926, and a comparison with the previous year has been com- 
piled by the Bureau of Mines, Department of Commerce, 
Washington, D. C., along with that of molding, building and 
other sands. For glassmaking in 1926 2,274,218 short tons 
valued at $3,615,371 were produced, compared with 2,334,921 
short tons valued at $3,836,085 in 1925. Sand used in various 
industries for grinding and polishing was produced to the 
amount of 1,859,215 short tons valued at $2,504,514. The 
amount produced was slightly less than that of 1925 and the 
total value was slightly higher. 





Northwood Company’s Old Plant Sold 


The manufacturing plant at Wheeling, W. Va., formerly 
operated by the H. Northwood Company as manufacturers of 
glassware and glass novelties, has been purchased by the J. 
R. Greenlee Company of Bellaire, O., who have been engaged 
since 1906 in the wholesaling and retailing of glass, paints, 
wall paper, etc., having started at that time in a small way. 
Local reports state that J. W. Fenton will be general man- 
ager in charge of manufacturing operations. The old North- 
wood plant will be remodeled and new molds and processes 
for colored and decorated ware developed. Operations will 
begin as early as possible. 





Pittsburgh Plate Glass Will Build California Plant 


The Pittsburgh Plate Glass Company, has announced its 
decision to build somewhere in the vicinity of Los Angeles a 
large new polished plate glass manufacturing works, with the 
object of putting the company in a position to serve the Pa- 
cific Coast and export market more effectively. 

J. A. Bechtel, the company’s purchasing agent who had 
made a six weeks’ investigation of manufacturing costs and 
distributing facilities in that territory and obtained options on 
suitable factory sites returned to Pittsburgh shortly before 
the news was given out. The plant will probably cost several 
million dollars and employ about 500 workmen. 





American Ceramic Society Annual Meeting 


The American Ceramic Society thirtieth annual meeting will 
be held at the Hotel Ambassador, Atlantic City, February 5 to 11. 
This will be a joint meeting of the National Brick Manufacturers’ 
Association and the Heavy Clay Products Division. 

The nominating committees have reported the following nomi- 
nations: For president, M. C. Booze and J. C. Hostetter; vice- 
president, R. R. Danielson and M. F. Beecher; treasurer, H. B. 
Henderson. Self-appointed committees of ten have the privi- 
lege until December 14 of placing others in nomination. 





Fostoria Glass Company Plans New Factory 


Unofficial reports from Moundsville, W. Va., state that the 
Fostoria Glass Company is obtaining bids for the construc- 
tion of a new factory in which $100,000 will be invested. It 
is said that the new building will include furnaces and finish- 
ing department and will be a complete plant in itself, but will 
be operated in conjunction with the present plant. It is also 
stated that the project has not been approved by the board of 
directors but that an announcement concerning it will be 
made within a few weeks. 
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Trade Activities 





The Michigan Alkali Company has moved its Chicago office 
from 332 South Michigan Avenue to 1316 South Canal Street, 
Canal Station. 


The Interstate Window Glass Corporation of Pittsburgh 
is reported to have purchased the property of the Interstate 
Window Glass Company at Clarksburg, W. Va. 

The Whitall-Tatum Company, George S. Bacon, general 
manager, Millville, N. J., recently completed a new glass mak- 
ing unit and operations were started about the middle of 
October. 


The Wickwire Spencer Steel Company, New York, one of 
whose specialties is woven wire lehr belts, will continue to 
operate under the receivership of C. Bowers and C. L. Feld- 
man. 


The General Flat Glass Company, Mannington, W. Va., 
after operating for a short time are reported to have shut 
down their plant late in October for minor alterations and 
cold repairs. 


The Tiffin Cut Glass Company was recently incorporated 
at Tiffin, O., with a capital of $10,000 by Herman Hoerig, 
Joseph L. Grieselding, Floyd Johnson, Francis G. Drummer 
and Otto P. Schulz. 


L. J. Houze Convex Glass Company, Point Marion, Pa., is 
reported to have suffered a loss of about $25,000 when fire 
damaged the grinding and polishing room, but did not reach 
the main factory 200 feet away. 


The Sheffield Glass Bottle Company’s plants at Sheffield 
and Wiicox, Pa., may be sold, if plans for the transaction are 
approved by the creditors, in which case the sale will prob- 
ably be held during December. 


The Adamston Flat Glass Company, Clarksburg, W. Va., 
has appointed G. D. Seigel as special sales representative for 
their heavy glass from 3/16 inches up, with offices at 640 
West 44th Street, New York. 

The Angelus Glass Company, Los Angeles, Cal., recently 
chartered with a capital of $100,000 will engage in the glass 
jobbing business. C. H. Hawkins and J. C. Campbell, both of 
Los Angeles, are interested. 


The Sunset Glass Company of California, Inc., was recently 
organized at Los Angeles, Cal., with a capital of $200,000. 
The incorporators include F. M. Smith, E. C. Fox and others. 
The company will manufacture and deal in glass products. 

Kelly & Steinman, Inc., cut glass manufacturers, have been 
placed in bankruptcy and George J. H. Crowe of Binghamton, 
N. Y., has been appointed receiver in an order issued by the 
Federal Court of Utica, N. Y. on a petition made by creditors. 

A strike of several hundred employes at the Standard Plate 
Glass Company, Butler, Pa., tollowing a reduction in wages 
estimated as amounting to 10 to 15 per cent was started on 
November 16. Up to the time of going to press with this 
issue the strike was still in force. 

The Standard Plate Glass Company’s statement for the 
quarter ended September 30, 1927 showed a net loss for that 
period of $87,586. 

The American Ornamental Bottle Company, Lynchburg, 
Va., has been incorporated in that state with a capital of $100,- 
000 to manufacture fancy and decorated bottles and contain- 
ers. Two incorporators are: E. H. Hancock, F. Harper. 

The American Window Glass Company’s statement for the 
year ended August 31, 1927 reported a net profit of $817,351, 
compared with $1,237,356 the previous year. Surplus after 
payment of dividends amounted to $165,911. compared with the 
surplus on August 31, 1926, of $228,474. 

Net earnings of the Hazel-Atlas Glass Company for the 
quarter ending September 30, 1927 showed a gain of 18 per 
cent over the same quarter of 1926. The company’s sur- 
plus, after paying dividends, for the first nine months of 1927 
amounted to $1,353,336. The dividends saved by the recent absorp- 
tion of Libbey-Owens’ stock holdings have been applied to increas- 
ing dividends on outstand'ng shares to 62% cents. 


Octave Jacqmain, who has for several years been connected 
with the Libbey-Owens Sheet Glass Company, Charleston, W. 
Va., is now with the Pittsburgh Plate Glass Company and 
reported to be in charge of window glass manufacturing 
operations. 

H. C. Ganter, who has been in charge of the Atlantic Bottle 
Company’s plant at Breckenridge, Pa., for a number of years, 
has resigned from that organization. He plans to continue 
his activities in the bottle field by making a connection with 
some other large bottle manufacturer. 


Pennsylvania Wire Glass Company has made an offer 
which has been accepted by the Chamber of Commerce of 
Lewistown, Pa., for the use of a field owned by the company 
in the Hollywood section, as an emergency landing field for 
airplanes. 


The Knox Glass Bottle Company, Knox, Pa., was com- 
pelled to shut down its plant early in November on account 
of a break in the tank. Repairs were begun immediately with 
the purpose of resuming manufacturing operations as early 
as possible. 


The Mathieson Alkali Works, Inc., 250 Park Avenue, New 
York, announces that F. H. Lovenberg, formerly in charge 
of the St. Louis district sales territory, has been assigned 
to the New England district sales office, Providence, R. L, 
to replace C. J. Clegg, who recently resigned. 


The Acme Art Glass Company, has been incorporated at 
Pittsburgh, Pa., to manufacture, buy, sell and deal in art, 
plate and window glass and articles of merchandise composed 
wholly or partially of glass. The incorporators are: Joseph 
L. Wiltman, John Wiltman, A. Wiltman and M. Wiltman. 


L. Solomon & Son, Inc., 199 Wooster Street, New York, 
announce that Frank D. Fowler, formerly manager of the 
senjamin Griffen Glass Corporation at New York, has joined 
their organization as manager of the window, picture glass 
and rough rolled departments. 


Herbert A. Johnson has been appointed New York manager 
of the Leipzig Trade Fair, Inc., at 630 Fifth Avenue, New York, 
to succeed the late E. A. Boettcher. The dates of the next fairs, 
to be held at Leipzig, Germany, are: General fair, March 4 to 
10, 1928; Technical fair, March 4 to 14, 1928. 


The Morgantown Flat Glass Company, Morgantown, W. 
Va., purchaser of the old U. S. Window Glass Company 
plant in that city, is reported to have announced on October 
28, through Attorney James R. Moreland, a director of the 
new corporation, the issuance of $350,000 first preferred stock. 
The new capital, it is said, is wanted for the purpose of re- 
suming operations at the plant. 

Owens Bottle Company and its subsidiaries for nine months 
ending September, 1927 showed a net profit of $4,004,910, after 
deducting expenses and federal taxes, equivalent after allow- 
ing for dividend requirements on 39,500 outstanding shares 
of 7% preferred stock to $5.21 a share (par $25) earned on 
728,853 shares of common stock. This compares with $4,889,- 
270, or $6.43 a share, on 694,098 shares outstanding in first 
nine months of 1926. 


The Osaka Municipal Office of the Department of Com- 
merce and Industry has issued a 64-page, 1927, directory of 
exporters and importers of Osaka, Japan, giving the name of 
the concern, address and character of products in which they 
deal. Included are those importing and exporting table and 
other glass ware, shades, globes, bottles, beads, bangles, also 
plate glass, tubing, etc. Firms interested are requested to 
send to the department their catalogs, price lists, etc. 


The Pennsylvania Glass Sand Corporation, Lewistown, 
Pa., exploded what is said to have been the largest charge of 
dynamite of the kind ever fired in the State at its Mapleton, 
Pa., quarries. The charge is said to have been blasted in a 
tunnel 65 feet long drilled into the face of solid rock, with 
laterals 75 feet in length running out from each side. These 
were loaded with 35,000 pounds of 6% dynamite. The blast 
was reported to have been remarkably successful and it is 
estimated that 300,000 tons of silica sand rock were loosened 
to be quarried and prepared for use in glass making. 
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The Pine Glass Corporation, Okmulgee, Okla., according 
to reports from that city have let contracts for a concrete and 
steel factory together with warehouse, 350 by 750 feet. Also a 
cap factory, 75 by 250 feet. A daily output of five to six car- 
loads of fruit jars and wide mouth ware has been planned 
for. The report states that contracts have been awarded to 
the Miller Machine & Mold Works, Columbus, O., for glass 
machinery and to the Amsler-Morton Company, Pittsburgh, 
Pa., for annealing equipment. 





‘Industrial Publications 





Laboratory Apparatus. Central Scientific Company, 460 
East Ohio Street, Chicago, Ill. Catalog C-227, 7% x 10% 
inches, 780 pages. Bound in stiff buckram covers. Devoted 
to Laboratory Apparatus of all kinds for chemical, industrial, 
metallurgical, bacteriological, biological, Board of Health, 
clinical, hospital and commercial testing laboratories. Some 
idea of the size and completeness of this publication may be 
formed when it is known that the index alone occupies 24 
pages at the back of the book and comprises some 7,000 items. 
Practically all kinds of materials, supplies, apparatus and 
equipment used in laboratories is listed and many described in 
detail. The Central Scientific Company was established in 
1889 and incorporated in 1900. 

High Temperature Insulation. A 16-page pamphlet giving 
a lecture on High Temperature Insulation, compiled by the 
Celite Products Company, Los Angeles, Cal. This lecture is 
being used by about fifty of the leading engineering schools 
throughout the country. It includes data on methods of 
measuring heat flow through walls, as well as temperature 
gradients and heat losses through typical insulated and unin- 
sulated walls. Drawings are included showing methods of 
insulating various types of high temperature equipment, such 
as boilers, furnaces, blast furnace stacks, open-hearth regene- 
rators and flues, etc. Printed copies have been made for the 
permanent records of the students before whom the lecture is 
given and a limited quantity will be available for others in- 
terested in the subject. 








Recent Deaths 





Daniel A. Ripley 
Daniel A. Ripley, superintendent of the H. C. Fry Glass 
Company, Rochester, Pa., died on November 18 in that city 
after a short illness. 
Mrs. Ann Miller 


Mrs. Ann Miller, mother of the well known machinery man- 
ufacturers, Edward Miller of Columbus, O., and William J. 
Miller of Swissville, Pa., who was struck by an automobile 
last April, died on October 22 at the age of 90 at the Tiffin, 
Ohio, home of her daughter. Three other sons Ferdinand, 
Leo and Victor J., and the daughter, Mrs. F. G. Keller, also 
survive. 








Coming Meetings 





The American Ceramic Society annual meeting will be held 
at the Ambassador Hotel, Atlantic City, N. J., February 5 to 
11, 1928. This will be a joint meeting of the National Brick 
Manufacturers Association and Heavy Clay Products Division. 
The European tour of Society will cover the period from May 
19 to July 5, 1928, and will include visits to England, Germany, 
Czechoslovakia, France, Holland. 

The National Glass Distributors Association will hold its 
thirteenth annual meeting at the Hotel William Penn, Pitts- 
burgh, December 6 and 7. The Mirror Manufacturers will at- 
tend a conference at Pittsburgh called for at the same time. 

The American Refractories Institute winter meeting will 
be held in conjunction with the American Institute of Chemical 
Engineers at the Chase Hotel, St. Louis, Mo., on December 6. 

The Sixth Annual Exposition of Power and Engineering 


will be held at the Grand Central Palace, New York, December 
5 to 10. 


Inquiries Received 


For further information address the GLAss INDUSTRY 





392. Our client wishes to obtain the addresses of American 
firms which can furnish roller lehrs for glass plates. (Nov. 5) 
393. Can you secure for us the names of the manufacturers 
of ultraviolet glasses known as Vioray and Bretlet? (Nov. 11) 
394. I am interested in securing a glass engraving lathe. 
(E. J. Huber, 40 Caine St., Battle Creek, Mich.). (Nov. 10) 
395. We understand there is a machine for the automatic pro- 
duction of bottles from small size up to about one pint which is 

used for making limited quantities. 
What the World Wants 
Specific Inquiries for American Goods, Received in the Depart- 
ment of Commerce, Washington, D. C. 





German: 28,278, electric light bulb manufacturing machinery. 
East Africa: 28,233, soda bottles. 
China: 28,235, broken glass. 


Glass Stock Quotations 





PirtspurGH Stock EXxcHanGe, November 22, 1927 
Reported by Moore, Leonard & Lynch, Union Trust Bldg., Pittsburgh, Pa 
Bid Asked Last 


American Window Glass Machine, com.. 18 20 19 
American Window Glass Machine, pfd.... .. 50 51 
American Window Glass, pfd............ be 94 90 
PRES SII RGR ee, oh valeccae 16 17% 16 
Pittsburgh Plate Glass, com.............. 210 sa ee 
Standard Plate Glass, com............... yr. 2% 21/16 
Standard Plate Glass: 

PPESOREOE CUMMMOMIIVE | 5. sd foe esa ce sce ea sa 1054 

PEO NOOO oaiiisss- bs slag ccdadhaats ens 25 i 33 


ToLepo, O., NovEMBER 21, 1927 
sid Asked Last 


Owens Bottle, pfd. ........ salts ale qtaheied 116% 118 118 
Libbey-Owens Sheet Glass, com........ 119 123 121 








Libbey-Owens Sheet Glass, pfd........ 115% eg 114 


WHEELING StocK EXCHANGE, NOVEMBER 21, 1927 
Bid Asked Last 


EE OE PET ee pe 73 73% 73% 
Ba See ib cuir ioe ie lahrentaes that nee 72 
3. eee Se er ee mae 208 
Central ....:.. a PS aia Wi Mae NaS Pets nae 75 
I. ca ss osc Sep Sawa ceaeens ro oa 96 





READERS WANTS AND OFFERS 
Shift Foremen—\Ve require immediately two first- 
class upkeep men to act as shift foremen. Must be 
familiar with Lynch machines*and capable of making 
all repairs. Knowledge of feeder operation essential. 
LOCATION—Southern California. No  transporta- 
tion furnished. Write fully giving reference, wages 
expected and your qualifications. Steady work for 
right party if you can get results. A-2, % THE 
GLASS INDUSTRY, 50 Church Street, New York. 








For Sale: CULLET of all Descriptions 
Free from Caps, Wires, etc. 
GEORGE F. BAUMANN, Dealer, 
1110 Carroll Street, Brooklyn, New York. 
Carloads Ready for Immediate Shipment. 





For Sale: Journal of the Society of Glass Technology. 
December, 1919; March and December, 1923. Com- 
plete sets of 1920, 1921 and 1922. Price (unbound) 
$22.00. Address Box P, care THE GLASS INDUS- 
TRY, 50 Church Street, New York. 
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Current Prices of Glass-Making Materials 
November 21, 1927 
Quotations furnished by various producers, manufacturers _and dealers. 
Acid Carlots Less Comets Lime— 

Cee COD. cchaccadvesesnrcenesease lb. 441g yo (Ca(OH).) (in paper 

Hydrochloric (HCl) 20° tanks, per a ab. ‘ 1.05-1. 10 QUOD es.ncceeccadsesecéssseasececd ton 12.50 ee 

syeromueste, aaa 60% (lead carboy). ae 13 Burnt <ca0) ground, SP Ra cceoces _ 9.00 ee 

BBM ANE 48D on cccccccsccccccscccccecs 10 .10-.11% Burnt, ground, in paper sacks...... 11.00 ae 

Nitric (HNO ae 38° carboy ext. Per 100 Ib. 5.50 5.75 _ Burnt, ground, in 280 lb. bbls. .Per Dbl. 2.15 2.30 

Sulphuric (H, SO,) 66° tank cars...... on 15.00-16.00 oe Limestone (COCCI) cccescsecccoceces Sasecee 2.00 oe 

TIE .checesecedsonnebadvestssecs bon Ib. .34-.36 36 Magnesia (MgO)— a 
Dineen GAGE ono 660006 60-00 ceresees gal. ‘Yee an 48% Calcined, heavy (in bbls.) .......... lb. 05-.06 -07 
Aluminum hydrate (Al (OH);) ......-.+-. Ib. .04%4-.05 .0514-.06 HOME (ie) WHIRL): ...ccccc0cas Ib. + .23 
Aluminum oxide (Al2O3) .....--+.-eeeeees Ib +. .07 a eB eee Ib. *s 37 
Ammonium bifluoride (NH,) FHF |...... Ib. at .19-.21 Magnesium carbonate (MgCOs).......... Ib. -06 07%4-.08 
Ammonia water (NH,OH) 26° drums... .Ib. 02% , 02% Manganese 85% (MnOg) .....ccccccccceee Ib. .04 04 
Antimony, metallic (Sb) sbnbenboesanues lb. a 10% -.10% Nickel oxide (Ni,O;), "hiack__ . 
Antimony oxide (SbgO3) .......eeeeeeeee Ib. m -14-.16 Se ME, IE anc c's s:cevccevedes Ib. 35 
Antimony sulphide (Sb.S3) .......+.-+++. Ib. 15 16 Nickel monoxide (NiO), green— 

Arsenic trioxide (As,0;) (dense white), RE aa Ib. a 35 
Th satevavaratssed .. ? am sedeuaxotenaness ,04 -04%-.04% Plaster of Paris, DAGS .......ccccccccce .ton o- 23.00 
Barium carbonate (Ba 3) > F : were 
SE dick shan als cebis ton 53.00 58.00 ee eee tbh. 08% 08% 
i print settee ton 48.00 50.00 "Bah asin & eeca ot apie pee Wes lb. 1 12 
Barium hydrate (Ba Bp occccseccccece . es es Potassium c re Soho ww Se ‘ 
Barium nitrate (Ba(NOy)s).............. Ib. 08% 08% ca ined (KO) 26-98% 06% 07% 
Barium selenite (BaSeOs;)............++++ Ib. ee es Hydrated eee 06 06% 
Pe PD acces cbeadeser eooeesecveeretesves _ ae 04 05% Potassium  Rcmrocing (K.CrO, Be .28 
Borax (NagByO;10HzZO).. 0... cece cece e eee b. F 4 <¢ ~.04% Potassium hydrate (KOH) (caustic ba 
Boric a= SE, cueéneenes<esteneseees Ib. .08-.08% 08% -.09 om a that aaaee i ay a Ib. 07% 
ehiheleetsasis'iantaerdcecet Ib. .08-.08% .0812-.08% Potassium nitrate (KNO,) (gran.) "Ib. By 54 06 
Cadmium sulphide (CdS)— Ib 20 Potassium permanganate (KMnQ, Ib. 15 15y2 
POPP TE OPE rey re eee > ee ‘ R 8s Powdered blue ....... lb. at .24-.26 
Orange Ne > reer " ae . 1.25 Rochelle enltee bbls. b. : .23 
SD bbbsa Subs tesprancads snsesys canes Ib. oa 1.20-1.40 gladly Semtne pal ae eae ‘ib. nt ma 
Chromium oxide (CrzOz)....- +... +ee seers Ib. 27 .28 Rutile (TiO,) powdered, 95% .: lb. .-15-.20 .20-.25 
Cobalt oxide (C0203) b Salt cake, glassmakers (Na:SO,) ton 22.00 *; 
BE DM, ccccccecccescocsccscccccceces Ib. 2.10 ene CE en cca wee .. 1b. me 2.10-2.15 
P In >. DGD acu vectssitemocnbaunens lb. 2.20 Siiver nitrate (AgN clos: 40% -.42 
opper oxide Soda ash (Na, 68y°. 
Rea one) occedececceccccvcesececses > ° -30 Bulk, on contract. Flat } per 100 Ib. 1.22% - 
PG GNOEED do coccscneeseencsecéens<a : ee 25-.30 | Tag oot "Sy ogeace on ett iaiaata ek Per 100 lb. 1.55-1.57% 2.40 
Black prepared cap cabeiawne rh eaewns © Ib. 30 =o pebinnetie irate it abs: Per 100 Ib. 37% es 
Cryolite (NasAl Fe) Natural Greenland oa Spot orders...... 05 per 100 Ibs. higher 

EryoOlith) .....ccccccccccccccccccscccece » .09 ear Sodium bichromate (Na,Cr,O;)........ at 06% 065% 

Artificial or Chemical ..........+ssee+- WA Sodium hydrate (NaOH) (caustic 
Epsom salts (MgSQ,) (imported) Per 100 Ib. 1.15-1.30 CURED  ccasanivecahentacedewes te Per 100 Ib. 3.50 
Feldspar— Sodium nitrate (NaNO;)— 

100 mesh .--ton 11.00-20.00 15.50-22.00 Refined (gran.) in bbls............... Ib. 03% 04 

80 mesh ..ton ‘a 14.50 oe 2 eh eae Per 100 Ib. 2.45 2.80 

40 mesh . ton 12.50 13.50 Sodium selenite (Na,Se 3) RS Pee: Ib. ++ 2.35 
Fluorspar (CaF;) domestic, ground, 95- Sodium fluosilicate (NaSiFs)...........- Ib. -05 05% -.06 

98% (max SiOxg, 2 4 Sodium uranate neue) Poiow or 

Bulk, carloads, f.o.b. mines ........ton 32.50 os CE acabevensdodecbebsweceeasesés - «lb. oe 1.25 

In bags or barrels ...........- ton 36.50 41.50 Sulphur (S)— 
I, 6 di. oc6 006 06s Keace neces Ib. 08% .09 ie a er oe Per 100 lb. 3.45 3.80-4.00 
MEDD Sa ccictec vavigt ccanoednensns Ib. ey -04-.07 Flowers, in noah... ane d ced bene Per 100 Ib. 3.10 3.45-3.65 
Iron oxide— Flour, heavy in bbls......... Per 100 Ib. 2.85 3.20-3.40 

MD cnc Ginpeneies contsubeeene Tb. os -041%4-.07 Tin chloride (Sach). (ervstals) ccivenmena Ib. 41 41% 

Black (FeO) ...cccccsccccccccceccssecs Ib. 03% on Tin oxide (SnO.) in bbls................. .62 ME 
SRG CM MONEY cp ncccccegscesessens on 9.00 Uranium oxide (UO,) (black, “96% U30s) 

English, lump, f.o.b. New York...... ton 13.00-23.00 ke Ree rer ese teare rye Ib. si 1.25-2.25 
Kryolith (see Cryolite) Se Gy CED | ai dacs ceicdes'eesaceaes Ib. 06% .07 
Lead chromate (PbCr0Q,)............-+06- Ib. - Se ee RI a er Fr Soran Ree 
Lead oxide (Pb:0,) (red lead).......----- Ib. .09% .09% -.10 Granular (Milled .005-.02c higher)...... .07 .0714-.08 
BANS CPU) Kcncescescceccocccvececee Ib. 08% -08 34 -.09 Crude, Gran, _Qaiiea .005- ‘One Br sain tm 03% -04-.05 





Monthly Summary of United States F oreign ‘Commerce in Glass 




































EXPORTS September ——, 7-Nine Months Ending September—, 
1926 1927 1926 1927 
Corrected to October 25, 1927 rm —_-A—_—__, _-— A ~ A____— 
Quantity Value Quantity Value Quantity Value Quantity oo alue. 

Glass and glass products (total)..... vet hta candies! lve sara CIE, << eaielen SPORE icdcks 6796952" i sacce ,606,526 
Plate and window glass— 

Window glass, common, box 50 sq. ft..... ee 21,316 2,131 11,961 24,260 141,571 17,987 96,576 

Plate glass, unsilvered, sq. ft..... amet 14,386 64,237 23,417 763,588 207,206 769.619 248,682 

Other window and plate glass.4....... Ibs. 14,706 350,541 36,278 1,697,035 182,387 3,286,258 337,601 
Glass containers (bottles, vials and jars). os 307,017 peeee 297 ‘91 ere Ce ae ae 2,344,202 
Ee MOD, WENN sé vc cceeccrecevess ae 0 7a ee ‘<> yl eee 1,061,548 
Table and other glassware, cut or engraved a Err 7 aero Tt ee 103,069 
Lamp chimneys and lantern globes..... Ibs, 25,825 105,140 21,555 1.634,853 305 460 1,433,442 293,451 
Globes and shades for lighting fixtures. - Ibs, 61,856 102,857 43,921 1,301,652 430,516 1,244,940 457,297 
COUNT. GUIDED occ cvccncccscece ce lbs. 18,123 17,149 15,449 164,107 150.843 153,703 138,740 
Electrical glassware, except for lighting........... Ibs. 35,185 116,547 19.017 4,170,378 372,682 1,740,597 180,327 

ee Se. i scneeme ee atehckiabeadecacsabeue’  £cemrs Py ee SORT .. daee ss A hee ee 1.345,033 

IMPORTS 

Corrected to October 25, 1927 
Se ee Ge Pc aVetacocectdestatessacecsce | —. wWenvan a. RASOSGS sk bkees pe es ae 12,562,219 

Cylinder. crown and sheet— 

REE ‘<cbccpeeseenseseneceavssehnbed dut. Ib. 6,501,339 eee. os wens ~ i ate, 60,590,401 2 Ee ee ee eee 
Weighing less than 80 pounds per case...dut. Ib 3 ...... 00 cca 3,463,960 rn. \S Gasnua:. «> 2 teas 36,537,575 949,306 
Weighing 80 pounds or over per case...dut. Ib = 6... .e, cee 2,491,640 Se. Sar see 30,343,572 1,295,051 

Bent, ground, beveled, colored, painted, etc., ‘ 

SN MEE id «ou eC adnt bapecvar ead , eee NS Sor RS me BO ee 89,048 
PG EE: kina on cas bdeban cheese eve eek dut. sa. ft, ?,005,466 Pe?) cette b Pa SU" Renee. ieee *' aeens 

en, GMOMTONEE 6 ova t'2 c 6c ceceteess eee oe eee be 925,921 RE? goto ee ee 12,242,047 3. 498,244 

Other ..... cece cecccceccccccccccens DG tied. us akin 143,379 MMe). tects. = 5 leoneke 934,902 221,113 
Bottles, vials, jars, demijohns and _ carboys, 

i CE cco cebas is Ghee canon ed ieee ae Se Dae. . \,avese Ss > °°). ebanas 147,990 
Table and kitchen utensils..............0eee00: Sie ee " deeeaqe an |. Seeews One °° Wdeawes 105,912 
Glassware, cut or decorated...........ecceeeees Se ee / Ee eS Weel as Reeve.) Keases 2,640,450 
Blown glassware, n. e. s.— 

ere ornaments, gauge glasses and other 
Ciiits ta caatd nde bi we oo edtaeeeeoes oe dut. Pree 281,041 eae 262,475 oe 1,293,940 éorewe 1,179,239 

Bulbs. her MEE TNE, ok. ks dna wn00s080< dut. No. 2,408,676 25,253 1,256,932 15,289 15,093,452 166,874 10,823,636 105,557 

Chimneys, globes, shades, rfrisms and other 
illuminating glassware..........seeeeceees dwt. «ss civwece Pe, heen PE cae sees yp ee ees 669,994 

Articles and utensils for chemical, scientific, 
and experimental purposes.............00+: “ees ere ore rr 433.068 =e nee. 397,493 

BE a RI Pe: are ae 118,973 oe ae RaGee. ° Serve 1,062,822 
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: F 1,642,660 Frank O'Neill ....... 249 1,623,779 George F. Crawford. 145 
24 1? lalte : 
TECHNICAL CONSULTATION Curtinc-Orr Apraratus 1623345 Gerhard Stein. 148 
Alkalies in Glass, Method to Deter- 1,610,547 Joseph Burda 4 Leoven Looe}. Hewes ..: -.. 1” 
NORE a rowing e-cesnen se ernevecenes 93 1,615,978 fort B. Greer ..... 4 ‘amie Halbert Ra Hitchcock 174 
Calculation of Specific Gravity from 1,606,802 Chas. W. Kurtz, Edw. 636,151 John Schofield Shaw. 198 
RRR roe ane ree 39 I. Stein and J. W. 1,638,737 Karl G. Kutchka .... 223 
Prien Plating of Glass Molds ... 13 Crolley 66 sateed a D. Mantle .. 249 
eaning Paint and Silver from Old 55 ee 3 AS PRODUCERS 
Col ntittORS eeepc eect iace ees 141 1Acst Yon L Deameck col ee ca ee 
olor on Heat Transmissibility of “larence aot : 
_ Glasses. Effect of ......... sien ae visas eae he Kae. ag, aT ae Maxpracrens ane Aneagaees 
agg Trade Marks on Glassware .. 117 1,641,497 Richard La France .. 248 ‘THEREFOR 
aye Pe ye of Glasses. Ef- ae 1,642,839 T. H. Chadwick...... 294 1,610,883 Daniel A. Ripley .... 16 
EL MMRN Ss ia Pesawde se 45 1,642,966 Wm. J. Miller....... 296 1,611,363 Frank O’Neill 42 
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1,618,747. Edward E. Bartlett .. 95 
1,623,311 Wilhelm Hodecker .. 145 
1,625,590 Robert W. Canfield .. 146 
1,627,428 Edward Danner ..... 146 
1,631,633 Orin A. Hanford .... 174 
1,635,704 Robert W. Canfield .. 199 
1,638,620 Virgil O. Cornwell 
and Albert Moeller .. 223 
1,637,458 Pancras Schoonenberg 223 
1,642,430 Theodore C. Steimer.. 248 
1,642,741 David L. Middendorf. 270 
1,645,684 W. E. Bock......... 294 
GLASs WoRKING PROCESSES AND APPARATUS 
1,609,691 Robert W. Canfield .. 42 
1,611,328 John I. Arbogast .... 43 
1,614,632 Theodore H. Sloan .. 43 
1,616,308 Victor Durand, Jr. .. 66 
1,617,861 John A, Milliken .... 66 
1,620,308 William Westbury and 
Patrick W. Collins .. 94 
1,620,292 Alexander Samuelson. 95 
1,617,220 Karl E. Peiler ...... 95 
1,621,359 John T. Fagan and 
John J. Malloy ...... 118 
1,626,683 Harry D. Madden ... 146 
1,629,455 William J. Miller .... 175 
1,626,702 L. D. Soubier ....... 175 
1,632,963 Orin A. Hanford .... 198 
1,636,672 Richard La France .. 198 
1,632,962 Orin A. Hanford .... 198 
1,633,634 Orin A. Hanford .... 199 
1,642,658 Minot K. Holmes .... 249 
1,642,312 Pancras Schoonenberg 249 
1,642,828 John F. Rule......... 294 
1,645,755 August Kadow ...... 296 
1,647,532 E. H. Lorenz......... 296 
GRINDING AND POLISHING ‘APPARATUS 
1,610,184 Frank FE. Troutman 
and C. H. Christie ... 
1,615,833 Frederick Gelstharp 
and J. C. Parkinson... 67 
1,610,658 Charles H. Christie .. 95 
1,622,091 James W. Cruikshank 119 
1,621,296 Frederic Barnes Wal- 
1S SEE a ees 119 
1,621,297 Frederic Barnes Wal- 
CU ae a ee ak 119 
1,624,290 Wm. Taylor and Fran- 
cis W. Preston ...... 145 
1,626,025 Chas. W. Dake and 
Robert S. Levis ...... 146 
1,626,026 Chas. W. Dake and 
Robert S. Levis ...... 146 
1,629,502 Halbert K. Hitchcock 174 
1,635,491 John A. Milliken .... 198 
1,634,254 James W. Cruikshank 199 
1,640,029 J. W. Cruikshank.... 295 
HANDLING AND CUTTING EQUIPMENT FOR 
GLAss 
1,618,089 Harry F. Hitner .... 94 
1,618,660 George E. Howard... 95 
1,626,851 H. DeForest Madden 
and John J. Higgins.. 174 
1,626,738 Richard La France .. 175 
1,626,747 M. J. Owens ........ 175 
1,637,490 Edward H. Lorenz and 
OE RINE 0 donb ae'e 222 
1,638,593 Vergil Mulholland ... 223 
1,638,920 Albert N. Cramer ... 223 
LeHRS AND ACCESSORIES 
1,623,247. Fred H. Johnson and 
Sherman R. Lathrop.. 119 
1,624,250 Fred H. Johnson and 
Sherman R. Lathrop.. 119 
1,635,861 Karl E. Peiler ...... 199 
1,637,714 Edwin S. Slick ...... 249 
Mo tps, ‘GLAss 
1,609,707 Bernard C. Gilligan .. 16 
1,609,708 Bernard C. Gilligan .. 16 
1,635,716 George E. Howard .. 199 
1,646,047 P. Q. Williams...... 295 


PLateE GLASS MANUFACTURE AND Ap- 


PARATUS 
1,610,374 Herman S. Heichert 
and A. E. Evans .... 16 


1,610,367 Frederick Gelstharp .. 16 
1,610,376 Harry F. Hitner .... 43 
1,610,377 Harry F. Hitner .... 43 
1,618,085 Philip J. Hess ...... 67 


1,618,063 George W. Oakes .... 67 
1,620,021 Halbert K. Hitchcock 94 
1,615,834 Frederick Gelstharp .. 94 
1,621,144 Lambert von Reis .... 119 
1,631,138 Walter G. Koupal and 
Joseph Gregorius... 175 
1,631,203 Halbert K. Hitchcock 175 
1,631,126 Alfred L. Harrington 176 
1,638,768 Halbert K. Hitchcock 223 
1,643,928 Jacob Didion......... 296 
1,644,379 Halbert K. Hitchcock 295 
Rerractory Biocks AND METHOD oF 
MANUFACTURE 
1,615,750 Gordon S. Fulcher .. 42 
1,615,751 Gordon S. Fulcher... 42 
1,625,947. J. M. Lambie and D. 
fe ee eae 174 
1,626,260 Paul’G. Willetts .... 175 
1,626,261 Paul G. Willetts .... 174 
SHEET GLASS. RE-ENFORCED 
1612419 FE. Danner ........... 42 
1,604,761 James H. Sherts .... 6 
SHEET GLAss MANUFACTURE AND AP- 
PARATUS THEREFOR 
1,608,644 Harold M. Black .... 14 
1,608,656 George E. Howard .. 15 
1,608,657 George E. Howard .. 15 
1,609,266 Harold C. Metzgar .. 15 
1,610,004 Lawrence A. Grole- 
PS ee ee 16 
1,609,998 Enoch T. Ferngren .. 16 
1,609,999 Enoch T, Ferngren .. 16 
1,610,419 Christopher Brown .. 42 
1,610,443 Joseph S. Gregorius .. 43 
1,614,082 Michael J. Owens .... 43 
1,614,098 Lewis D. Blackshere. 43 
1,616,405 Clarence W. Avery .. 66 
1,618,107. Joseph A. Reece .... 66 
1,615,862 Charles H. Wright .. 67 
1,615,863 Charles H. Wright .. 67 
1,616,371 George E. Howard .. 67 
1,615,840 Halbert K. Hitchcock 94 
1,615,841 Harry Hitner ....... O4 
1,615,842 Harry F. Hitner .... 94 
1,614,110 Enoch T. Ferngren .. 95 
1,617,653 George A. Shields ... 95 
1,622,380 Halbert K. Hitchcock 118 
1,622,817 Frederic Barnes Wal- 
WOE i cvcdamnn Deets 119 
1,624,283 George A. Shields ... 145 
1,623,051 Frank Frazer ........ 145 
1,626,382 James C. Blair ...... 146 
1,626,395 Jos. P. Crowley 146 
1,628,353 Louis Bodin ......... 147 
1,631,319 Joseph S. Gregorius .. 174 
1,626,396 John L. Drake ...... 174 
1,631,804 Enoch T. Ferngren .. 175 


1,631,759 Warren A. 


and Thos. C. 


Rhoades 
McKinley 175 


1,631,805 Enoch T. Ferngren .. 198 
1,634,827 John L. Drake ...... 198 
1,634,802 James B. Small and 

Frank J. Kincaid . 199 
1,637,881 Richard O. Stillwell 

and Charles H. Christie 223 
1,637,961 Eugene Rowart ...... 222 
1,639,453 Fnoch T. Ferngren .. 222 
1,639,466 Joseph A. Reece 222 
1,639,452 John L. Drake ...... 223 
1,638,728 John H. Fox ........ 223 
1,641,920 Henry F. Clark .. 248 
1,641,806 Enoch T. Ferngren .. 248 
1,641,948 James C. Blair ...... 248 
1,641,807 William A. Gibson .. 248 
1,641,883 Enoch T. Ferngren .. 249 


1,641,894 Nestor Mambourg .. 249 
1,641,918 E. J. Casselman, Nick 
Griffith, C. F. Johnson. 296 
1,643,152 A. A. Debrocq eee os 296 
1,643,184 A. E. Spinasse........ 295 
1,643,680 H. R. Schutz........ 294 
1,644,369 J. W. Cruikshank ... 270 
1,645,053 George E. Howard.... 294 
1,645,054 George E. Howard... 296 
Re 16,755 Lee Showers......... 295 
1,646,488 T.C. McKinley....... 297 
1,647,403 E. T. Ferngren....... 295 
TupING, MANUFACTURE OF 
1,643,215 R. H. Koenig........ 295 
1,645,086 Edward R. Berry.... 294 
Winpow GLass MANUFACTURE AND Ap- 
PARATUS 
1,622,417 Walter E. Buzby .... 118 
1,631,097 Raymond D. Hurley 
and Brooke H. Patton 175 
Wire GLass, SHEET 
1,641,932 Joseph A. Reece .... 248 
MISCELLANEOUS 
1,618,086 Philip J. Hess (Glass 
Container Box Car).. 67 
1,635,186 Jesse T. Littleton 
(Glass Spark Plug).. 199 
1,644,349 William Owen (Re- 
enforced Glass Tile). ‘295 
1,616,605 Edmund D. Campbell 


(Rouge) 


GLASS FACTORY EQUIPMENT 
AND SUPPLIES 


*Batch Mixer, The Simpson ........ 96 
*Box and Crate Shop. Better Equip- 
OR Linickicn cob peniiesteas. 148 
Diffusion of Opaque and _ Frosted 
Glass. Measuring the Degree of 17 
*Exhaust Fan, New Style of ........ 18 
Feldspar and Feldspar Production in 
ge Se ape eee 271 
*Fluorspar—Its Mining and Markets. 120 
*Magenetic Separation. An Unusual 
OS a re Ce ee 176 


*Opaque and Frosted Glasses, Meas- 
uring the Degree of Diffusion of 17 


*Pyrometer, A. Simplified Optical.... 297 
*Scdium Sulphate Now Being De- 
veloped Commercially, Western 
ee. Beare eee 147 
Tank. Analysis of Operation of a 
GER SE ROE, Fe, book re 201 
*Tank. A New Glass Melting ...... 96 
Tank Blocks. New Corporation to 
EET A eee 200 
Uranyl Carbonate in Glass .......... 176 
Wire Glass Machine. New ......... 271 


TRADE STATISTICS AND DATA 


Building Year Ahead, Another Big... 41 
Feldspar in 1926. Production 178 
Glass Sand Production in 1926....... 299 
Plate Glass Production..21, 98, 123, 
151, 178, 227, 251, 299 
Current Prices of Glass-Making Ma- 
terials..24, 48, 72, 102, 126, 154, 
182, 206, 230, 254, 278, 
Glass and Glassware, Monthly Sum- 
mary of United States Imports 
and Exports. .24, 48. 72, 102, 126, 


302 


154, 182, 206, 230, 254, 278, 302 
Industrial and Trade News..19, 44,. 
68, 97, 121, 149, 177, 202, 226, 
250, 274, 298 
Stock Quotations. .23, 47, 71, 101, 125, 
153, 181, 205, 229, 253, 277, 301 
Trade Inquiries Received. .23, 47, 71, 
101, 125, 153, 181, 229, 277, 301 
ERRATA 
Tariff Commission Corrects Error 
in Preliminary Statement........ 117 
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DIXON'S 


“IMPROVED VANAD IRON” 












fe 
—_ 


















10 to 1 
= 
That is the average life of our new Vanad 
Iron over ordinary iron—try it. 


= 
LY 











THINK OF MACHINE WORK SAVED! 


“Everything for the Glasshouse” 


|< |] >} >} =] 
|<} >} ~] <] 9) 0) 


Office and Works: ROSSLYN STATION, CARNEGIE, PA. 
Mail Address—P. O. Box 140, Pittsburgh, Pa. Cable Address—Loomis, Pittsburgh. 


European Branch—King, Taudevin & Gregson, Ltd., Melbourne Chambers, Cambridge Street, Sheffield, England. 
Cable Address—PYRO, Sheffield. 
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Quality Feldspars 


A ton of spar produces a ton of glass, 
therefore no loss or waste. Its use in 
your batch does not require any change 
in your present methods of mixing or 
charging. Feldspar means better ma- 
chine production, lower annealing tem- 
perature, a tougher and more brilliant 
glass. 




















Hoot Owl Feldspar Mine 


GOLDING SONS’ COMPANY ERWIN FELDSPAR COMPANY 
CLINCHFIELD PRODUCTS CORPORATION 





MINES AND MILLS IN MANY STATES 
HEADQUARTERS TRENTON NEw JERSEY 














Our New Booklet on FELDSPARS sent on request 
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A REAL LEHR at a FAIR PRICE 

















ONE AMCO UNIT LEHR 
is saving $13,000 yearly in fuel 
as compared to the previous 
operation. 





ANOTHER is annealing 28 tons 
of glass daily. 


You Cannot Afford to Be Without It 











THE AMSLER-MORTON COMPANY 


FULTON BUILDING PITTSBURGH, PA. 





Dor t Worry 
: “BELIV ERY. 
im 


‘*Those Diamond Alkalies are carried in 
warehouse by distributors all over the 
country. Infact, there’sa distributor of 
Diamond Alkalies right in this town. 
Your requisition is as good as delivered, 
so forget it’’. 





**By the way Jim, I am dictating a letter 
to the Diamond Company for a carload 
of that Diamond 58% Soda Ash you said 
was so remarkably pure and uniform. 
" Carloads, you know, are shipped direct 
See = aa from their plant at Painesville, Ohio’’. 


DIAMOND ALKALI CO. 
phatase oe Pa. and everywhere! 


<t (> 
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A NEW PRINCIPLE IN GAS 
PRODUCER OPERATION 


| Tue difficulties always experienced in maintaining the 
| quality of producer gas when operating at high capaci- 
) ties have been conquered in 
the new Chapman Full Me- 
chanical. The new prin- 
ciple of bottom agitation 
closing the blast channels in 
the ash zone where they start 
keeps the fire bed in a uni- 
form condition even when 
operated at extremely high 
capacities and with the 
poorer grades of fuel. These 
high-capacity, more modern 
producers are delivering a 
gas of more uniform quality 
in numerous installations 
over the country. Arrange 




















The rotating ash beam is the fea- 


ture to remember. It represents an- to visit one of them or let 
_ other big advancement in gas pro- us send you comp |] ete 
ducer design. . 


information. 


The Chapman Engineering Company 


Allied with the C. & G. Cooper Company 


MOUNT VERNON, OHIO 
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NEW YORK—PARIS 


WITHOUT A STOP 
MADE POSSIBLE BECAUSE A MACHINE 
FUNCTIONED PERFECTLY 
BUT ONLY 1 OUT OF 10 SUCCEEDED 

















Now it is possible to go from machine to packing house 
without interruption but instead of one out of ten, 
99 OUT OF 100 SUCCEED by using 


THE HARTFORD LEHR 
THE HARTFORD STACKER 
AND NOW 
THE HARTFORD BUCKS 
AND CONVEYORS 


By the use of this combination a completely automatic unit is made 
possible even though relatively unstable ware must be conveyed from deep 
pits (note picture) or along a level floor. In the bucks the usual jerkiness 
is eliminated through specially designed mechanical drives. 


HARTFORD-EMPIRE COMPANY 
HARTFORD, CONN., U. S. A. 
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Keeping Pace with 


THIESON 


Industrial 


Chemicals 






Modern M erchandising 


Fr is a long stride along the 
road of better merchandising, 
from the days when Grandmother 
bought crackers by the handful 
and sugar from the barrel, to the 
modern way of selling food 
products in glass containers. 
Modern merchandising meth- 
ods have taught food manufac- 
turers that the display features 
provided by glass give a prod- 
uct one of its strongest selling 
appeals. They have found that 
packing in glass con- 
tainers adds distinctive- 








ness and gives to their 
product a definite note 






of quality. 


250 PARK AVE. 


PHILADELPHIA CHICAGO 









CAUSTIC SODA 
LiQuiD CHLORINE 
BICARBONATE OF SODA 
MODIFIED VIRGINIA SODA 
SODA ASH 
BLEACHING POWDER 
ANHYOROUS AMMONIA 
AQUA AMMONIA 





The MATHIESON ALKALI WORKS Yc 


PROVIDENCE 


Works: Niagara Falls, N. Y.—Saltville, Va. 


Glass manufacturers keep pace 
with this growing demand for at- 
tractive containers by employing 
dependable raw materials such 
as Mathieson Dense Soda Ash. 
Leading companies in the in- 
dustry rely on Mathieson Dense 
Soda Ash because of its purity, 
dependable uniformity and non- 
dusting properties. They have 
learned from valued experience 
that EAGLE-THISTLE products are 
backed by a carefully organized 
service that comprises 
expert traffic counsel, a 
. fair price policy and an 

organization sincere in 
/ its desire to serve. 







NEW YORK CITY 





CHARLOTTE 





CINCINNATI 












ie =) 
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PRESENT DAY 


Glass manufacture 
demands the best 
and purest raw 
materials 


R &? H Chemicals for Glass is your 
guarantee of the best 


Why not 
standardize 
your product 
with 


St 


REG. U.S. PAT. OFF. 


CHEMICALS 
Antimony Oxide Kryolith 
Cadmium Sulphide Limestone 


Chrome Oxide Manganese Oxide 
Cobalt Oxide Potash 


Copper Oxide Selenium 
Feldspar Uranium Oxide 
Fluorspar Zinc Oxide 


Analysts furnished on any of our raw materials 


“Whe 
ROESSLER & HASSLACHER CHEMICALC, 


709 Sixth Avenue, New York, N. Y. 


Trenton New Orleans Pittsburgh 

Cleveland Philadelphia Kansas City 

Chicago Boston San Francisco 
Baltimore 


“AMERICA’S LEADING CERAMIC MATERIAL HOUSE” 
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Get Ready for 
A “New Deal” 
In 1928 


Clean out all your old dusty iron-pol- 
luted glass-sand this month and fill your RO Ad r 





storage with J 
ers 
$5.08" USE @ 
eS “eee Ses 
oc py 
SS & 0%, © ° 
Processed Glass Sand CoRR 


so that you can start the new year under 
ideal working conditions for— 























Maximum Output of You can prove the absolute truth of 


Quality Products those four claims, without risk to your- 
at Minimum Cost. selves, by acting on our— 

There is no surer way of safeguarding 6 ” 
your business against the competition of Jug Handled 


imported wares, as well as of cut-price TRIAL OFFER 


domestic products. (And you hold the handle) 
The “Fittest” Survive 


s : . We will ship whatever tonnage 
in Times Like These. is required for a thorough work- 
which means, the concerns that are able _ ye — i pay he — 
to reduce production-costs without a wots ii mitoses 
sacrifice of quality. are completed, pay us for the 


sand itself, either our quoted 
price or a price that represents 


The fact that EVENMELT is Dust- 
less, has no oversize grains, and contains 
50% less iron impurities than ordinary 
glass sands, is enabling its users to 


your estimate of its value, com- 
pared with the market price of 
ordinary glass sand. 


1. Cut Decolorizer costs in two. 


2. Reduce off ware and cullet to a 
hitherto undreamed-of minimum. 


3. Speed up the melt. 


4. Get a larger dollar value per 
dollar of total production costs, 
than any competitor who uses 
any other glass sand. 


V NITED GTATES §ILICA C) 


122 South Michigan Ave. Chicago 
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New Chicago plant of 
the Electric Refrigeration 
Corbd.. Leonard Div., designed 
and built by Austin. 


Austin Will Design and Build Your New Plant 


Quickly and at Low Cost 


USTIN’S skill and experience in building for industrial re- 

quirements assures the economical design and construction 
of modern, daylighted glass plants at a price you can afford 
to pay. 
Combining in one organization the services of both engineer and 
builder, The Austin Method of Undivided Responsibility guar- 
antees, in advance, the total cost, completion date and quality of 
materials and workmanship. 


This unusual service is immediately available through thirteen 
permanent district offices located at convenient points from coast 
to coast. 


For preliminary plans and approximate costs of big complicated 
projects or those of moderate size, wire, phone the nearest Austin 
office or mail the memo below. 


THE AUSTIN COMPANY, Engineers and Builders, Cleveland 


New York Cincinnati Pittsburgh St. Louis Chicago Philadelphia Seattle Portland Detroit 
The Austin Company of Califernia: Los Angeles and San Francisco 
The Austin Company of Texas: Da!las 


ST 


Complete Building Service 

















—- a _ pe | 
} Memo to THE AUSTIN COMPANY, Cleveland— We are interested in a 
a) Sikhs eanennliadendpnicincnatebdee toe project containing---_- asta sq. ft. Send me a personal copy of 
| “The Austin Book of Buildings.” Individual...................-.--.------------------- - 





G.I. 12-27 | 
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ennsylvania 
Glass Sand 
Corporation 





LEWISTOWN. PENNSYLVANIA 


GLASS SAND 
OF 
THE HIGHEST 
QUALITY 





SALES OFFICE 
VANDERGRIFT BUILDING 
PITTSBURGH, PA. 
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The New Wood 
Gas Producer 


The New Wood Heavy Duty Gas Pro- 
ducer is the result of twelve years’ ex- 
perience in the design, manufacture and 
operation of Automatic Gas Producers. 








Every detail of the machine is built for 
HEAVY DUTY AND CONTINUOUS 


SERVICE 
' and for this reason the cost of upkeep is 
o | ' considerably less than with any other 
linsstitddddddadaaddasacaaiaiiel , mechanical gas producer. It is by far 


the most RELIABLE machine on the 
market. 











Our Catalogue will Interest You. Write for it. 


HYDRAULIC CAST IRON 
wmacaneey KR. D. WOOD & CO. PIPE 
AND 








OPERATING ESTABLISHED 1803 — 
VALVES PHILADELPHIA, PA. VALVES 











GLASS HOUSE 
MACHINERY 


designed and manufactured for all 
purposes 


During the past 25 years the “EDWARD 
MILLER” equipment has been a big factor 
towards providing greater speed and increased 
economy for many of America’s outstanding 
manufacturers. 


The “EDWARD MILLER” Machines 
have stood the test of years of experience 
under varying conditions. They are sturdy, 
dependable, low in power consumption, and 
each machine turns out a quality product. 


For price and particulars, write 
PO | 
MILLER MACHINE & MOLD WORKS 


Code name “EMILLER” Western Union Code 





Model “T-L” 
705-719 Ann St. Columbus, Ohio, U. S. A. For tumblers and other block mold pressed ware 
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W-S-M TYPE “L” 


GAS PRODUCER 


We are the pioneer manufacturers of Mechanical Gas 
Producers and supplied more than 1100 of the well-known 
Hughes Producers prior to the introduction of the W-S-M 
Type “L” in 1922. 


Mm 
i 
iif 

\ 
+ 
Hi 


Hi 


Since 1922 more than 230 Type “L” Gas Producers have 
been sold. 

The Type “L” is noted for 
its increased gas - making 
capacity, more uniform gas 
flow and steady furnace 
temperatures. 










Our gas producer engineer will gladly call at your 
request. 


‘MAN: SEAVER-MorRGAN Co. 


CONSTRUCTORS MANUFACTURERS 
Cleveland, Ohio 
New York at 522 Fifth Avenue Birmingham at 1101 American Trust Bu‘lding 


In Canada—“Canadian Wellman-Seaver-Morgan Co., Limited” 307 Reford Building, Toronto, 808 Drummond Bldg., Montreal 











O'NEILL 
Blowing Machines 


6 Bow machine will produce your 

small lines of ware as well as 
ware up to 8 oz. in capacity. We 
recommend this machine for the pro- 
duction of perfume, toilet water, pre- 
scription and a miscellaneous line of 
ware. This is one of our latest model 
blowing machines No. 48. 

















For larger ware from 6 oz. to 40 
oz. and 8 oz. to a gallon packer we 
manufacture machines No. 44 and 
No. 42. 


THE O’NEILL MACHINE COMPANY 


TOLEDO, OHIO, U. S. A. 


London Office—10 Savoy Street, Strand, London, W. C. 2., England 
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BETHEL 
FEEDERS 


SIMPLICITY 
COMPACTNESS 


Patented, April 27, 1926 
Other patents applied for. 


BETHEL ENGINEERING CO. 


BOX 491, HUNTINGTON PARK CALIFORNIA 

















Morgan Pokerless Producer-Gas Machines 
Embodying Important Improvements Will Shortly Be Ready for Delivery 


These improvements not only retain the SUPREME RELIABILITY which has been the leading charac- 
teristic of these splendid machines for the past 14 years but in addition they assure 


in regular service GREAT INCREASE IN CAPACITY 


MORGAN CONSTRUCTION COMPANY 


WORCESTER, MASS. 

















AUTOMATIC 


Narrow Neck and Wide Mouth 


Bottle Blowing Machines 


Strictly Automatic When Operated With 
. Mechanical Feeding Device 
Can be Operated by Hand Gatherers 
Speed 10 to 32 bottles per minute, ranging 
in size from 1% oz. to one gallon. 


Lynch Glass Machinery Co. 


Anderson, Ind. U.S.A. 





Cable Address: “LYNCHNOBOY” Anderson. 
Codes: A.B.C.Fifth Edition, Bentley’s, Western Union 
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Announcing our Electric, Gas or Oil Lehr 
SIMPLEX TYPE “ME” LEHR 


Protects You Against Litigation. Each Lehr Carries the 
protection of HARTFORD-EMPIRE and SIMPLEX 
PATENTS Issued and Pending. — 


Comes to you fabricated in standard sections. No brick work—No 
foundations. Bolt sections together. Push up to your machine. 


Made in standard sections four feet wide. 


Automatic control.—Keeps temperature within 2 degrees. Is annealing 
125 Ibs. glass per K.W.H. Is annealing 15 tons glass per 24 hours on 
2,800 cu. ft. natural gas. 


The Latest in the Glass Industry. Assures perfect annealing. 


SIMPLEX ENGINEERING COMPANY 
CABLE “SIMPLEX” WASHINGTON, PA., U. S. A. 





° 


GLASSHOUSE __ | 
MACHINERY METAL UNIFORMITY 


We manufacture sixty-two distinct models in one CULLBT CRUSHERS meet 
hundred and seventy-eight sizes. Light and heavy 
duty machines adaptable for automatic feeder or 
hand gather. Suitable for articles ranging in size 
from toy marbles to 75” x 26” x 18” glass containers. 
Salesmen in all leading countries. 


WM. J. MILLER, Inc. 


Swissvale, Pa., U. S. A. 


Williams Glass Crushers 


For years, Williams’ Hinged Hammer 
Crushers have been the standard for 














SEPARATORS 
Maxnetic 

















THE MAGNETIC PULLEY 


If good metal in glass products will increase sales, 
the crushing of cullet and the magnetic separation of 

















crushing glass in such plants as raw material should be given careful consideration. 
eee _—_ Glass Pa The use of a cullet crusher or a magnetic separator 
; nag ge or er as te ta or both will help maintain the uniformity of the metal 
you wish without preliminary crushing. in the finished product. 
Size of crushed material also percentage 
of fine goods can be regulated to suit A letter will bring further details. 


operator’s wishes. Write for details 

Williams Patent Crusher 
& Pulverizer Co. 

803 Montgomery St..St. Louis, Mo. 


— OTHER EQUIPMENT — 


Bf4042 22006. The Simpson Foundry & Engineering Co. 
a oo oe a | a) NEWARK, OHIO, U.S. A. 
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The “Wonder Tank Blocks”, we are proud of them 


SUPERFLUX BLOCKS 


y Nae ey od OS —9 >) od 1 a O) ©) 1 One 
SAINT LOUIS,MO. 




















POT CLAYS—PREPARED MIXTURES 
REFRACTORY SHAPES 


MITCHELL CLAY MFG. CO. 


ST. LOUIS, MO. 














CRYSTAL SAND 


Extra White Fontainebleau Sand 


(SiO0#= 99.80) 


Jisseron Fréres & Cie. 


Rouen, France 
Sole Exporting Agents for the: 
Cie. Industrielle des Sables de Nemours 
(Syndicat des Sables de France) 
Fire Clay for Making of Crucibles 


: § ABC Sth Ed. Tel. Adr. 
Codes ) Bentley’s . 





Tisseron- Rouen 








Tank Blocks Clay Pots 


Product of 


Pittsburgh Plate Glass Company 
Refractories Department 


1618 Frick Building Pittsburgh, Pa. 


LOW IRON CONTENT 
—Better Glass, More Profit 


WEDRON SILICA CO. 
FIRST NATIONAL BANK BLDG., CHICAGO 
Plant—Wedron, La Salle County, Ill. 





WILLETTS 


POT MAKERS FOR 57 YEARS 


“CLAY POT S” 


EXCLUSIVELY 
P. O. Box 1047. 


The WILLETTS Co. 


Pittsburgh, Pa. 
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Glassmakers Chemicals 
CHROME OXIDE 


Over 99% Pure 


Contains no Free Sulphur nor Sulphides 


Manufactured by 


B. F. Drakenfeld & Co. Inc. 





45-47 Park Place, New York 











D. J. McSWINEY 
CONSULTING CHEMIST 
SPECIALIST iN GLASS AND ENAMEL MANUFACTURE 


1689 WEST THIRD AVENUE 
COLUMBUS, OHIO 


The 
Sharp-Schurtz Company 


CHEMISTS AND CONSULTING 
ENGINEERS 


For the Glass Industry 


LANCASTER, OHIO U. S. A. 








IRVING E. ADAMS 


CONSULTANT ON GLASS PROBLEMS 





Tank Glass a Specialty 





PITTSBURGH, PA. 
(Care D. O. Cunningham Glass Co.) 








J. W. Cruikshank Engineering Co. 


FURNACES AND LEHRS, 
FACTORY BUILDINGS, 
STEEL CONSTRUCTION, 
PLATE GLASS MACHINERY, 
POWER PLANTS, 
FOUNDATIONS. 


230 Fifth Avenue Pittsburgh, Pa. 




















STANDARD CHEMICALS 


John C. Wiarda & Company 


265 Green Street, Brooklyn, N. Y. 





Antimony Boracic Acid 
Needle SODA | Borax 
— ASH White Arsenic 
xide Hydrofluoric 
Fluorspar BONE Acid 
Feldspar ASH Potash Car- 
Calcspar bonate 











ESTABLISHED 1871 


Manufacturers — Importers — Grinders 








When in need of 


MOULDS 


for 
Bottles Shades Vases 
Jars Globes Tableware 
Tumblers Lenses Etc. 

Write to 


The Toledo Mould Company 


Toledo, Ohio, U. S. A. 


Cable Address: “Tomoco” 











——— ee 
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THE GLASS INDUSTRY CLASSIFIED BUYERS’ GUIDE 


FOR FURTHER INFORMATION, SEE ALPHABETICAL DIRECTORY OF ADVERTISERS AND CONSULT ADVERTISEMENTS 





LINAS RAUL HE 


a oO. & G., etl... Mt. Vernon, Obie. 


HYDRATE 
Harshaw, Fuller & Goodwin Oo., Cleveland, 0. 
Pennsylvania Salt Mfg. ne Philadelphia, a 
R & 1 Co., New ¥ 





OXIDE. 
‘ Harshaw, Fuller & ite, Oo. Phil : aris | 
It Mfg. adeiphia, 5 
Fesnayivania Salt on 1 Co., New York. 





SULPHATE 
Pe vania Salt Mfg. Co., Philadelphia, Pa. 
& Haselacher Chemical Oo., New York. 
XIDE 
Drakenfeld;, B. F., & Co., Inc., New York. 
Harshaw, Miller & Goodwin Co., Cleveland, 0. 
ingm New York. 
ne ~y } Se her Chemical Oo., New York. 





FLAT SUSPENDED 
Laclede-Christy Clay Products Co., St. Louis, Mo. 


SS ae, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, O. 
aH bh Chemical Oo., New York. 
Wiarda, John C., & Co., 265 Green St., Brook- 
lyn, N. Y. 

AUTOMATIC BOTTLE MACHINERY (Smee (abeaee 
Working Machinery) 

AUTOMATIC CONVEYORS AND LEHR 
LOADERS 





Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixon, , Co., Box 140, Pittsburgh, Pa, 
Hartford- Empire Co.. Hartford, Conn. 
Simplex Engineering Co., Washington, Pa. 
Simpson Fdry. & Bngineering Co., Newark, 0. 


BATCH CARTS 
Simpson Fdry. & Engineering Co., Newark, 0. 


AUTOMATIC GLASS WORKING MACHINERY 
(See Glass Working Machinery) 


AUTOMATIC TEMPERATURE CONTROL 
Bristol Co., Waterbury, Conn. 
Simpson Fary. & Engineering Co., Newark, 0. 
Wilson-Maeulen Co., 385 Concord Ave., N. ¥. 
BATCH HANDLING AND MIXING SYSTEMS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Simplex Fngineering Co Washington, Pa. 
Simpson Fdry. & Engineering Co., Newark, 0. 
BLOWERS AND BLOWER SYSTEMS 
— and Metal Engineering Co., Wheeling, W, 


we ‘Kirk & Blum Mfg. Oo., 2804 Spring Grove 
Ave., Cincinnati, 0. 
BOND CLAY 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixon. H. L., Co., Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay Products Co., St. Louis, Mo. 
Mitehell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 
Pittsburgh, Pa. 
BONE ASH 
Harshaw, Fuller & Goodwin Os., Cleveland. 0. 
& Ch 1 Oo., New York. 
John C., & Co., 265 Green 8t., 
Y 





Wiarda, 
lyn, 
BORAX 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Pacific Coast Borax Co.. New York. 
Roessler & Hasslacher Chemical Co., New York. 
BORIC ACID 
Harshaw, Fuller & Goodwin Oo., Cleveland, 0. 
Vacifie Coast Borax Co.. New York. 
Roessler & Hasslacher Chemical Oo., New York. 
BOTTLE-MAKING MACHINERY (See Glass 
Working Machinery) 
BRICK, INSULATING 
Armstrong Cork & Insulation Co., 
Pittsburgh, Pa. 
BUILDING 
Austin Co., 


Brook- 


188 24th St., 


CTO 
Cleveland, 0. 


BLOWING MACHINERY, AUTOMATI 
Hartford-Empire = Hartford, Conn. 
BURNERS (See Furnaces, also Gas Burners) 
CADMIUM IDES 

Prakenfeld. B. F., & Co., Inc., New York. 

Harshaw, Fuller & Goodwin Co., Cleveland, 0. 

Roessler & Hasslacher Chemical ‘0o., New York. 

Vitro Manufacturing Co., Pittsburgh, Pa. 
CASTINGS, GLASSHOUSE 

Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 

» HIGH TEMPERATURE 

Laclede-Christy Clay Products Co., St. Louis, Mo. 
CEMENT, INSULATING 

Armstrong Cork & Insulation Co. 


, 188 24th St., 
Pittsburgh, Pa. 


WIULN UAH. OULU RnR TTT 


CHEMICALS, GLASS-MAKERY 
Diamond Alkali Co., Pittsburgh, Pa. 
Drakenfeld, B. F., & Co., Inc., New York. 
Erwin 


a. 

. . 

Frink Decolorizer Company, Lancaster, 0. 
Grasselli Chemical Co., Cleveland, 0. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Jungmann & Co., New York. 

Mathieson Alkali Works, New York. 
Michigan Alkali Co., New York. 

Pacific Coast Borax Co., New York. 
Pennsylvania Salt Mfg. Oo., Philadelphia, Pa. 


Roessler & Hasslacher Chemical Co., New York. 


Sbharp-Schurtz Company, Lancaster, 0. 
Solvay Sales Corporation, Syracuse, N. Y. 





NM 
say tenn wo 4 SERVICE 


‘actory Buildings. 
Austin Co., Cleveland, 0. 
and Power Plant 

Amsler-Morton Company, The, Pittsburgh, Pa 

Dixon, H. L., Co., Box 140, Pittsburgh, Pa 

Simplex Engineering Co., Washington, Pa. 
Fuel and Furnace 

Amsler-Morton Company, The, Pitteburgh, Pa. 

Chapman Engineering Co., Mt. Vernon, Ohie. 

Chapman-Stein Furnace Co., Mt. Vernon, ~ 

Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 

Hartford-Empire Co., Hartfoni, Conn. 

Sharp-Schurtz Company, Lancaster, O. 


Simplex Engineering Co., br ag Pa. 
Vitro Manufacturing Co., Pittsburgh. Wood, B.D, & Oc, Philadelphia, Pa 
Wiards, John C., & Co., 265 Green Ave., Brook- 
lyn, ¥. Glass Fac 


CONSULTING 
a. Irving B., Pitteburgh, Pa. 
Krak, J. B.. New York 

MeSwiney, PD. J., Columbus, 

Sharp-Schurtz Company, in oO. 

Solvay Process Co., Syracuse, N. Y. 
CHIMNEYS 

Amsler-Morton Company, The, Pittsburgh, Pa. 

Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 

Simplex Engineering Co., Washington, Pa. 
CHROME OXIDE 

Drakenfeld. B. F., & Co., Inc., New York. 

Harshaw, Fuiler & Goodwin Co., Cleveland, 0. 

Jungmann & Co., New York. 

Roessler & Hasslacher Chemical Co., New York 

Vitro Manufacturing Co., Pittsburgh, Pa. 


CLAY Glico cise Bend Cay, Fire ond Purance Chay) 
‘or Glassmakers 


“Mitchell Clay Mfg. OCo., St. Louis, Mo. 
Pittsburgh Plate Glass’ Co., Refractories Dept., 
Pittsburgh, Pa. 

CLAY POTS 
Laclede-Christy Clay Product! Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 

Pittsburgh, Pa. 
Willetts Company, Pittsburgh, Pa. 

CLAY POT MIXTURES 
Mitchell Clay Mfg. Co., St. Louis, Mo. 

COAL HANDLING AND STORAGE 
Amsler-Moerton Company, The. Pittsburgh, Pa. 
Cruikshank, J. W., Bng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L.. Co., Box 140, Pittsburgh, Pa. 
Simplex Encineering Co., Washington, Pa. 

COBALT OXIDE 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Jungmann & Co., New York. 

Roessler & Hasslacher Chemical Co., New York 

CONSULTANTS, GLASS CHEMIST 
Adams, Irving B., Pittsburgh, Pa. 

Krak, J. B., New "York. 

MeSwiner, D. J.. Columbus, O 

Sharp, Donald B., Hamburg, N. Y. 

Sharp Schurtz Co., Lancaster, 0. 
CONTRACTORS 


ding 
Austin Co., Cleveland, 0. 


Glase Factory, Furnace Construction and 
Amsler-Morton Company, The. Pittsburgh, Pa. 
Chapman-Stein Furnace Co., Mt. Vernon, O. 
Cratkshank, J. W., Eng’r’g Co.. Pittsburgh, Pa. 
Mixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Simplex Engineering Co., Washington, Pa. 

co 
Harshaw, Fuller & Goodwin Cu., Cleveland. 0. 
Roessler & Hasslacher Chemical Oo., New York. 
COPPER OXIDE, BLACK 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Roessler & Hasslacher Chemical Oo., New York. 
Vitro Manufacturing Co.. Pittasbureh, Pa. 
CRUSHERS & PULVERIZERS (Cullet, Coal, etc.) 
Simpson Fdry. & Engineering Co., Newark, 0. 
Williams Patent Crusher & Pulverizer Co., 803 
Montgomery St., St. Louis, Mo. 
CRYOLITE 

Natural Greenland 
Harshaw, Fuller & Goodwin Oo, Oleveland, 0. 
Pennsylvania Salt Mfg. Oo., Philadelphia, Pa. 
Roessler & Hasslacher Chemical Co., New York. 

Synthetic 
Jungmann & Co., New York. 

DAMPER, SAND 
Dixon, H. L., Co. 

DECOLORIZERS 
Drakenfeld. B. F., & Co., Inc., New York. 
Frink Decolorizer Company, Lancaster, 0. 
Harshaw, Fuller & Goodwin Co.. Cleveland, 0. 
Sharp-Schurtz Company, Lancaster, 0. 


DECORATING MATERIALS AND COLORS 
Drakenfeld. B. F., & Co.. New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 


, Box 140, Pittsburgh, Pa. 





Roessler & Hasslacher Chemical Oo., New York. 
Vitro Manufacturing Co., Pittsburgh. Pa. 


Amsler-Morton Company, The, Pittsburgh, Pa. 
Cruikshank, J. W., Bng’r’g Co., Pittsburgh, Pa 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Hartford-Empire Co., Hartford, Conn. 
Sharp-Schurts Company, Lancaster, 0. 

Simplex Engineering Co., Washington, Pa. 


Cruikshank, J. W., Bng’r’g Co., Pittsburgh, Pa. 
Simplex Engineering Co., Washington, Pa. 
Pilate Glass Factory 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Cruikshank, J. W., Bng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Simplex Engineering Co., Washington, Pa. 
Producer Gas 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman Pngineering Co., Mt. Vernon, Ohio. 
Dixon, H. L., Co., Box 140, Pitteburgh, Pa. 
Morgan Construction Company, Worcester, Mass. 
Simplex Engineering Co., Washington, Pa. 
Wellman-Seaver-Morgan Co., Cleveland, 0. 
Wood, R. D., & Co., Philadelphia, Pa. 
FANS, EXHAUST 
The Kirk & Blum Mfg. 
Ave., Cincinnati, 0. 


FEEDERS, AUTOMATIC GLASS (See Glass 
Feeders) 
FELDSPAR 
Erwin Feldspar Co., Trenton, N. J. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
& H h Chemical Co., New York. 


Co., 2804 Spring Grove 








Sharp- Schurtz Co., Lancaster, O. 
Wiarda, JoLn C., & Co., Brooklyn, N. Y. 


FIRE BRICK (See also Refractories) 
Amsier-Morton Company, The, Pittsburgh, Pa. 
Iixen, H. L., Co., Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay l’roducts Co., St. Louis, Mo 
Mitchell Clay Mfg. Co., St. Louis, Mo, 
Simplex Engineering Co., Washington, Pa. 


FIRE AND FURNACE CLAY 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay Products Co., St. Louis, Mo. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 

Pittsburgh, Pa. 

Simplex Engineering Co., Washington, Pa. 


FIRE POLISHING MACHINES 
Simpson Fdry. & Engineering Co., Newark, 0. 


FLOATING AGITATORS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman Engineering Co., Mt. Vernon, Ohio. 
Dixon, H. L.. Co., Box 140, Pittsburgh, Pa. 
FLUORSPAR 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Jungmann & Co., New York. 
Roessler & Hasslacher Chemical Co.. New York 
FOUNDERS, GLASSHOUSE CASTINGS 
Dixon, H. L., Co.. Box 140, Pittsburgh, Pa. 


ahs ENGINEERS (See Engineering Serv- 


FURNACE INSULATION (See Insulating Brick) 
FURNACE REPAIR MATERIALS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Armstrong Cork & Insulation Co., 188 24th St., 
Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay Products Co., ra 9 ace Mo. 
Mitchell Clay Mfg. Co., St. Louis, 
Pittsburgh Plate Glass Co., Refractories Dept., 
Pittsburgh, Pa. 
Simplex Engineering Co., Washington, Pa. 
FURNACES 
Annealing (See Lehrs) 
Tank and Pot 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman-Stein Furnace Co., Mt. Vernon, 0. 
Cruikshank, J. W., Eng'r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittaburgh, Pa. 
Simplex Engineering Co.. Washington. Pa. 








(Continued on page 20) 
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Antimony _ || SYNTHETIC 


Arsenic CRYOLITE 


Feldspar “Rutgers Brand”’ 


Always uniform 


Kryolith Fluorspar 98/99% pure—actual Sodium Aluminum Fluoride 


not more than 1% silica 





Mi 





HWM 


WMA 


LL 


practically free from iron 


Litharge oases 


impalpable, voluminous powder 


il d letel lub! 
Manganese —— 
Do not buy any more Cryolite until you have investigated 
Powder Blue 


**RUTGERS BRAND” 


1 ANN 


1! HULL 


Wnts 


Sample, quotation and further information are at your 


Harshaw disposal—without any obligation to you. Write to the 


Fuller and Sole U.S. Agents 
Goodwin Co., eJ UNGMANN © CO., Inc. 


- § Desbrosses Street, New York, N. Y. 
Cleveland, Ohio 




















MIX we A 15 
HET WT. _ 485 ) 


DECOLORIZER : = | 


For Ordinary 
Flint Glass in Tanks 


ANTI-COLOR 


Sodium Urany! ae For High Grade Flint 
Carbonate Ee Glass in Pots or Tanks 


Sodium Uranyl Carbonate is a initial 
Ci = [ry them! 
S NET 40 ‘4 


Coloring Medium for green and 
The success others 


yellow glass. 
are having, you 
can have. 


FRINK 


Decolorizer Co. 
Lancaster, Ohio, U. S. A. 


Foreign Representative 
A. C. JACOBS 
11 Abercorn Place 
London, N. W. 8, England 


Unexcelled for brilliance, strength 
and permanence. 


More favorably priced than other 
Mediums used for the same pur- 
pose. 


Write at once for prices 
and full information. 






com 


~My NUT Mona mt mil ll 


\\ntimmi mi 
ea i 


The View Manoficiaig, Cov 


Filton Bide: Pittsburgh, Pa. 
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(Continued from page 18) 





FURNACES—(Continued) 
Recuperative 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman-Stein Furnace Co.. Mt. Vernon, 0. 
Simplex Engineering Co., Washington, Pa. 


GAS BURN 
Amsler-Morton Co., Pittsburgh. Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa 
Sharp-Schurtz Co., Lancaster, 0. 
Simplex Engineering Co., Washington, Pa 


GAS MAINS, STEEL 
Amsler-Morton Cv., Pittsburgh, Pa. 


GAS PRODUCERS (See Producer Gas Plants) 
GAUGES (Recording, Pressure and Vacuum) 


Bristol Co., Waterbury, Conn. 


GLASS CONSULTANTS 
Adams, Irving E., Pittsburgh, Pa. 
Krak, J. B.. New York, N. Y 
MeSwiney. PD. 4., Columbus, 0 
Sharp, Donald E., Hamburg, N. Y. 
Sharp-Schurtz Co., Lancaster, O. 


GLASS FEEDERS, AUTOMATIC 
Bethel Engineering Co., Huntington Park, Cal. 
Hartford-Empire Co., Hartford, Conn, 
Miller, Wm. J., Inc., Swissvale, Pa. 
O'Neill Machine Co., Toledo, O, 


GLASSHOUSE CASTINGS (See Castings) 


GLASSHOUSE MACHINERY AND _ EQUIP- 
MENT (See also Glass Working Machinery) 
Amsler-Morton Co., Pittsburgh, Pa. 

Bethel Engineering Co., Huntington Park, Cal. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Hartford-Empire Co., Hartford, Conn, 

Lynch Glass Machinery Company, Anderson, Ind 
Wm. J. Miller, Inc., Swissvale, Pa. 

Miller Machine & Mold Works, Columbus, %hio 
O'Neill Machine Co., Toledo, 0. 

Simplex FPngineering Co., Washington, Pa. 
Simpson Fdry, & Engineering Co., Newark, 0. 


GLASSHOUSE TOOLS 
Amsler-Morton Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 


GLASS PLANTS, COMPLETE INSTALLATIONS 
Amsler-Morton Co., Pittsburgh, Pa. 
Austin Co., Cleveland, 0. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh. Pa 
Dixon, H. L., Co.. Box 140, Pittsburgh, Pa. 
Hartford-Bmpire Co., Hartford, Conn. 
Simplex Engineering Co., Washington, Pa. 


GLASS SAND 
Pennsylvania Glass Sand Corp., Lewistown, Pa, 
United States Silica Co., Chicago, (ll. 
Wedron Silica Co., Chicago, Il. 


GLASS WORKING MACHINERY 
Automatic and Semi-Automatic Bottle Blowing, 
Electric Presses, Feeders, etc. 
Bethel Engineering Co., Huntington Park, Cal. 
Hartford-Empire Co., Hartford, Conn. 
Lynch Glass Machinery Company, Anderson, Ind. 
Wm. J. Miller, Inc., Swissvale, Pa. 
Miller Machine & Mold Works, Columbus, Ohio. 
O'Neill Machine Co., The, Toledo, Ohio. 
O'Neill Machine Co., 10 Savoy St., Strand, Lon- 
don, W. C. 2, England. 


GLORY HOLES, PORTABLE 
Simpson Fdry, & Engineering Co., Newark, 0. 


GRINDING MILLS 
Simpson Fdry, & Engineering Oo., Newark, 0. 


GROUND LIMESTONE 
Michigan Limestone & Chemical Co., Buffalo, 
Bu. F. 


INSULATING BRICK, FURNACE AND BOILER 
Armstrong Cork & Insulation Co., 188 24th St., 
rittsburgh, Pa. 
Dixon, H. L., Co., Box 140. Pittsburgh, Pa. 
Simplex Engineering Co., Washington, Pa, 
INSULATION, HEAT 
Armstrong Cork & Insulation Co., 188 24th St., 
Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
KETTLES (all kinds) 
Simpson Fdry, & Engineering Co., Newark, 0. 
LEHR LOADERS (See Automatic Conveyors and 
Lehr Loaders) 
LEHRS 
“Fireless”, Automatic 
Hartford-Empire Co., Hartford, Conn. 
Muffle 
Amsler-Morton Company, The. Pittsburgh, Pa. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Hartford-Bmpire Co., Hartford, Conn. 
Simplex Engineering Co., Washington, Pa. 
LEPIDOLITE 
Drakenfeld, RB. F., & Co., Inc., New York. 
LIMESTONE, GROUND 


ee Limestone & Chemical Co., Buffalo, | 
s Be 
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LITHARGE 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Kuessier & Hasslacher Chemical Co., New York. 


MACHINE SHOP SERVICE 
Bethel Engineering Co., Huntington Park, Cal. 
Simpson Fdry, & Engineering Co., Newark, 0. 


MANGANESE 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, O. 
Roessler & Hasslacher Chemical Co., New York. 
Wiarda,. John C., & Co., Brooklyn, N. Y. 


MIXERS, BATCH (See Batch Handling Systems) | 


MOLDS, MACHINE AND HAND 
Wm, J. Miller, Inc., Swissvale, Pa. 
Miller Machine & Mold Works, Columbus, Ohio, 
O'Neill Machine Co., The, Toledo, Ohio. 
O'Neill Machine Co., 10 Savoy St., Strand. Lon- 
don. W. C. 2. England, 
Toledo Mould Co., Factories Bidg., Toledo, O. 


OPACIFIERS 
Jungmann & Co., New York. 
Pennsylvania Salt Mfg. Co., Vhiladelphia, Pa. 
Roessler & Hasslacher Chemical Co., New York. 


POWDERED BLUE 
Drakenfeld, B. F., & Co., Ine., New York. 
Hlarshaw, Fuller & Goodwin Co., Cleveland, 0. 
Roessler & Masslacher Chemical Co., New York. 
Sharp-Schurtz Company, Lancaster, 0. 
Vitro Manufacturing Co., Pittsburgh, Pa. 


POWER PLANTS 
Simplex Engineering Co., Washington, Pa. 


POT CLAY 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 
Pittsburgh, Pa. 


PRODUCER GAS PLANTS 
Amsler-Morton Company, ‘he, Pittsburgh, Pa. 
Chapman Engineering Co., Mount Vernon, Ohio. 
Dixon, H. 1... Co., Box 140, Pittsburgh, Pa. 
Morgen Construction Company, Worcester, Mass. 
Simplex Engineering Co., Washington, Pa. 
Wood, R. D., & Co., Philadelphia, Pa. 
Wellman-Seaver-Morgan Co., Cleveland, 0. 


PYROMETERS, RECORDING and INDICATING 
Bristol Co., Waterbury, Conn, 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Wilson-Maeulen Co., 385 Concord Ave., New York. 


FYROMETER TUBES 
Bristol Co., Waterbury, Conn. 
Dixon, Hl. L., Co., Box 140, Pittsburgh, Pa. 
Wilson-Maeuien Co., 385 Concord Ave., New York. 


REFRACTORIES (See also Fire Brick) 
Glass House 


Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh. Pa. 
Laclede-Christy Clay Products Co., St. Louis, Mo. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 
Pittsburgh, Pa. 
Simnlex Engineering Co., Washington, Pa. 
Willetts Company, Pittsburgh, Pa. 


REVERSING VALVES, GAS AND AIR 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman Engineering Co., Mt. Vernon, Ohio. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh; Pa. 
Simplex Engineering Co., Washington, Pa. 
Wellman-Seaver-Morgan Cwv., Cleveland, 0. 


SALT CAKE 
Grasselli Chemical Co., Cleveland, Ohio, 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 


SAND, GLASS (See Glass Sand) 


SELENIUM 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Roessler & Hasslacher Chemical Co., New York. 
Vitro Manufacturing Co., Pittsburgh, Pa. 


SODA ASH 

Diamond Alkali Co., Pittsburgh, Pa. 

Michigan Alkali Co., New York. 

Mathieson Alkali Works, New York. 

Roessler & Hasslacher Chemical Co., New York. 

Solvay Sales Corporation, Syracuse, N. Y. 

Wiarda. John C., & Co., 265 Green St., Brook- 
lyn, N. ¥ 


SODIUM SELENITE 
Drakenfeld, B. F., & Co., Inc.. New York. 
Roessier & Hasslacher Chemical Co., New York. 


STORAGE BINS, RAW MATERIALS (See also 
Coal Handling and Storage 
Batch Handling and g Systems) 
Amsler-Morton Company, The. Pittsburgh, Pa. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh. Pa. 
Simplex Engineering Co., Washington. Pa. 


TANK BLOCKS 
Amsler-Morton Company, The. Pittsburgh, Pa. 
Dixon. H. L., Co., Box 140, Pittsburgh, Pa. 
Mitchell Clay Mfg. Co., St. Lonis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept 

Pittsburgh. Pa. 

Simnlex Engineering Co.. Washineton, Pa. 
Willetts Company, Pittsburgh, Pa. 


TANK FURNACES (See Furnaces) 


URANIUM OXIDE 
Drakenfeld, B. F., & Co., Inc., New York, 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Kteessler & Hasslacher Chemical Co., New York. 
Vitro Manufacturing Co., Pittsburgh, Pa. 


WIND AND VENTILATING SYSTEMS 


The Kirk & Blum Mfg. Co., 2804 Spring Grove 
Ave., Cincinnati, O. 


ZINC OXIDE 


Drakenfeld, B. F., & Co., Inc., New York, 
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More Durable 
Glass 


The use of BORIC OXIDE in the develop- 
ment of glasses of low thermal expansion 
and maximum durability, has been one of 
the most notable features of glass technol- 
ogy during the last fifty years. 


Our book, “BORIC OXIDE AS A CON- 
STITUENT OF GLASS” contains much 
valuable information for the modern glass 
maker. It is free. 


















Send for a copy today 





Department G 


Pacific Coast Borax Company 


100 William Street NEW YORK, N. Y. 























STANDARD IN 


SODA 


SINCE 1881 





Dustless 


Dense Soda Ash 


For Glassmakers 
SOLVAY SALES CORPORATION 


Alkalies and Chemical Products 
Manufactured by the Solvay Process Company 


40 Rector Street New York 


Boston Syracuse Chicago Indianapolis Cleveland 
Cincinnati Pittsburgh Detroit Philadelphia 
Kansas City St. Louis 
Atlanta 
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“Distinguished for 
its high test and 
uniform quality.” 
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BICARBONATE 
OF SODA 
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Michigan Alkali Co. 


General Sales Depariment 


21 East 40th Street New York 
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Chicago Office 
1316 South Canal Street 
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GREENLAND KRYOLITH 


(Reg. U. S. Pat. Off.) 


‘The Standard Opacifier’’ 


For the protection of the trade, we have registered as Trade-Marks— 


“Kryolith” “Greenland Kryolith” 


(Reg. U. 8. Pat. Off.) (Reg. U. 8. Pat. Off.) 











and therefore in future these names can appear legally only upon 
the Natural product refined by us. 


are well known and we will gladly confer with customers 
upon manufacturing problems involving its use. 


f The superior properties of the Natural Greenland Kryolith 





PENNSYLVANIA SALT MFG. CO. 


SALES OFFICES 


Pittsburgh yea TRIAL CHEMICAL Philadelphia 
Chicago 


St.Louis ; Penna. 
























































Increase GLASS Profits 
With BRISTOLS 


The initial cost of glass that goes to the cullet pile, to be reground 
and remelted, is small in comparison to the actual waste in time, fuel, 
labor and raw materials. All too often this loss is due to inadequate 
temperature control in furnace or melting pot. 


Temperatures, which must be closely confined within certain limits 
for uniform grades of glass, are automatically controlled, in hundreds 
of plants, with BRISTOL’S Model 

Bristol’s Pyrometer 479 Controller and Motor Control 

a ee oe Valve. In this way the exact de- 

gree of temperature is maintained 

which has been predetermined to be best for any particular work. 

sristol’s are equally well adapted for use on gas, oil or electrically 

heated equipment. 

Our engineers will be pleased to furnish further information con- 

cerning equipment for your plant. 


The Bristol Companyg— Waterbury, Connecticut 
A LELREELEN ! | Ask/Any\\ 
— — [a Engineer 


BRISTOL S NF ESSRUMenrs 


Bristol Motor-Operated Controller Valve 











